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<GjLo tjlj
" %! jl i<_jl_j£ll li* ,jJ Pj_i. (^1 ,/ii j^y?j V
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n ».l~ 1U .-n.a .<xojjJ! I'llit J XjliiJ C*Ia llci i/ill jjSI <3-» «AUai»
f«
lUn-in KjjLal

j jx^LcVI JSLuij _)La-l_j jjjLSj j,>a-o ^^A (^jLlqISVI A.ll»jJlj .^uU mi l jkliliil <Jj—a

t> ^-jJI oLiLS £ jl 4-uoUJI Ll^JUj, j Lujja* jlkj U13 dJj-£ .o^ 1 ' *^ «

fUaillj .^LO^.VI fliiill yn ,*J< pUiiJIj ,tfJA_»JI fllijJI ,Jl_« .oULL-iO-o

'
J
"ft «

«

•LjjijjJI IHIja. ij Ll(p> L&S^ Jl^J «Cil—«_jLlU » M ) i o IJj <^—i-l <_uL_a* (j-o

jii iilJaJ .UU-.j UsLpj S^iUI «GSiUj JSLUI J^j oljl^SJI <tll^ £ <_!_***V

-l,'^"' ! jLjiajlj J^X-*= Jj-» CiLojl*il AlhJ rr lln ui<i a1.,W'> ml aj_iJ1 JjIjj J—2j

l^ jljVOlU 6JJk :~'"«l i*M-> <<UjljJI ixtlxll i_t_>^JI J j «j CjI—ajLJ,! 1 j ^jj^j^j

^ OjJjuII oljj Jii Slj •> II (3 ^jj_*i.J L*Jj4j CjL-ojLlU *1»J 4-iaaV t>lijj

,ft «j-i «iL» tiMc (Tilj aLxuSI (J j1 Ijwaa. C>La_>la-LI •> lnT>» 4 minVu iij»jjl£l aLui-JbI

-0 _
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.La^tax-j iJLocVI SjIjIj <oLi£il a-I^-j (CjL^jJjiII fJcj <i_jj^uUJI aic »l 31 J1_q

aJaj
(
_jj-o .CiLajlill jkJai fUil (jJ> LA*-4 £.*>* J 4 ifi in A, "i ..a CjIjj 5 n '-'J J

^ L°^

.La_A£.j <<UijjX3jl CiLajixll fiajj <<)! nilaJ.1 CiLejlxll aJuj <«UjIjVI diUjixi!

CjLjjIjJJI tiAA Ci^j\j .£i\-aj\*X\ dkUkll 4 ftl'i. •?> U !_ajIj) -^ II cJjIjj
(
__jj| ol LuljjJIj

•illkj <xo.aU (|JJLvJI C)Lol jTi ft I f jJll IjJaJi 4r.jJlo i_j__alc. ilA—J—iikj j|j_il <Jj—2 (j-o

.>kl Jia. ^V IjTjnftl (jc Jj5j V L Jto J CiU^lxll

.-.lj'. ...II J^Li. e-^uajil (J 4 irtni->"U <UjjJuI <_uSJI (j-n JJ—c jil jjj> aX.jJLj

jjiujjijJI ^jojLjiV! jjSJLi (j 4j
-
^a,>-^"i m_i (j! <L_j-tM>_ijJI ctl—u>—to_=k_lll_) (jii i<i -^ "II

djyajjljjl dj^iajJ (j£-« lAa. ^ inSl (Jl tin Kim i_jtj£LII laA J « V> <j1 liljLa. J-Jj

<Jj1 jiljASj J^U. <>i 3\<ftn 4J5j^1o j4-*"tj JSa-ll J^Jj £\>«=>^l J^ t-ij » "il l (>»

.JiaJJ ?| ml mVI JoUiJL Lij^U

J «VI J-uoAll (jOjJU !"'- .<] hiJ i impJ <l]aj|jLa Jjju^i "UjLqj (jj c_jUlSj| i_illILlj

lJ^«1j ,jl <> ^U^ a? V ^1 <2iUll olJ j^lillj cL.>dl ^UijJ jxUJI ^j o ill

pIjI j c*U,^ " ...lj <_akJLl £ CiU.^l*il ^.Iki jja ,jJl-5JI J-a-iJI JjLSjj

.oLo^LlLI aUojJ ij^ujSjJI cjLijii.L uiu^GU

•UjjjiajJI Sl—i—aJI SjjJ J[ «_&j£js J^ »uj <*jl—"Jl ^ liii I (^ i-il VCH ^-^"^J

.ila.^ J^ Ci(^ka.j r-^IU.'-j iitLLLI l4L».ljj» JjIju J!^ {y> &[j>j1*X\ jwUojJ

(^ji-jjIj^LuVI JoJoiill ^jjuojJ. otilil y* ^i.Vlj <>»IjJI J^oiJI (j^ij , .i rtVi jiJJ



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

..j U >^". j •><)« S'ij ,jl (j^-0J (fL)'1 V^ Jl ^ 'V^ Cila.1, J Tt -> l 4 J i\~tj ,<t_jjj_*JI
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p= N

j^r j**h

£iU4i*tt i»uy f*uir 1**0*1?

SLtjAa

oU^ixlLl fLkiU ^UujUuVI f^lMl \-Y^

^Uaj* ia^xi Y-\

CiLJUill &^JUla f±A\&A X-\

OU^Jt-U *UaJ /iiftUrt * -V
CiLajliU atioj JjI^a 0->

CiU^mi
f
U^ Jx UjJOJI n-\

i - J

_<\-
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^ ft t^ii

«CjLoj1»J.I AUaJ» p lln irfin i_JU_>jlJ J^ya.. lil^ An (J^* A5?\3 aJC ,jji AX._>JI Jx

.jJkuail !i* a j'hj LL I—qLc. I.n
fl

,a aIjjJI jut JLia (jl V| (Information system)

:oLa^lxil aLIoII J 111 I i_ijjjiill » iAi*t (ji I *>yC«i
.-mj

511 ljj> jx *Ljl>j

I
fl
*i_o Lojki JxLijj ^jlll j^aljudl (jjo JiXjC. Jx (gj *i ->"i <Saj :^4 CjI—ajIxU aUu

£jX C»Lo^J» U
1-.1.JJ

jrl-ijj^ iJUj-wlak. IjjJLaJlji—jj QUI j ill » o-^ i fli^J '
d
^'" « /LjOj

:oLa^J »uLl aUoj (jl ££•£» > , flija.'illj

Jaju ^aJI Uj->U (jc j1 c£>*-^' CiliLiJI (jt <in-»a"i c»Ijj aSU (jLjli j1 45oj ^a _ ^

<<jjLU <L«3 ajdaJI 6^a >'llu'» V oVUJI *li*_4 jj .(boundaries) jjd^ <ui

^oLuala.1) jl_/»VI :,jjk j^aLudl iij-Aj .jvoliaJI <j-a JJc (j-o <JjSjj jl <-^^f <i1 _ Y

'-' "J*~*"*j f AUajUJ (J\^jL^j (j* ' * **

'J -J
"' *" " Jl Cil aj|l< I,! 4 »U V[

.(software) ol j^aj^Jlj (hardware) ^jUI Iq/iI ?j ._>j ...I -> c.L^>jtVi«)

(rtJI ... S* fl'. .^1) jLo5V(j (_>ij£1 .fthllj (_>uill!l_5 i_flal_^JI) Jl uaaVI CiLajlVtftj

CiL-Jtllj Sj J -^Vlj .ftjJjSj ALUil) Ja_fc a<->"i ^aJI _ j II ...V(j cIp-I^^VIj

?Jn |jill CiljA^I SJ4^.1j JJJ^I Sj^a.'lj <*jLUI C>V9lj .{M-uiILluVI Sj
(| ? t)

-iliVlj 5jujVIj «(^JI ••• J,'> "">H Sjd -y]j

Ij-4j .<Laj>|j SjJ-i^aJ I j,Uj-> o jl IjYm A_n 1-4-JJJ Laji JaI„„S-Ti 6^(—c1 yvallaJI (j| _ V

<L.L_*JI A^'tll A b», a jx jjJoi; ^JJI Open System £jiUI aU^iII Aj^i-a ,>a

Closed System jliil A Uiill ^^..ni <%» j_« J^liL V ^AJI aUojJI U .LJU.

'ill <£.LjuuJ|
(

* <LijLaVI i_i_>31j iiaLji Sjj-uaJ
l
3i»—o aLIoj Jx. Jl *j n tllllA (jJJJJj

(jjj) <LsLLJI pL^lil
(J±=>- *^fJI u-* jl o'—"""^^ o-» (J^-Jj (jjJ J o 'lb j ft

,
r>—u»j
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JjkJJ rtlj|j I J "i > 11—«—aJ Ctljl, A ,,i ,l I £-*^»J Cil—h^IjlLi ftllail j-ul

—

luVI i—SAfll _ 4

(jiaJ.1 (jj 4jJLi. <J>j jl Jt,j..ialjj jl 4JJ-*J fJftl i ft : (jA (data) CiLiLJIj

Jlo jkjiALLfti .diliia.VI jl *Lxu"ill jl (j^sti-uiVI Jjla-jJ i d jlr. jji . (£jJ»LUJl

.oL^l*.* Jl Jj->"i il (processing) S^JLjui <a1oj«J ^..^1 <jV 3 >l ->j ^j
j] j j ft^l jt i_uaj\JI jl i -i t'tut li t j] £_»_aJI iJJjlo (jc j»JJ < -\\ \ < 1 1 6A_Aj

Jj^Skj jA 5_aJL_3lII JA ,j<e»_>_c.j <^JI ... «UjA-aJl j] ,<j^J\i\ jl <jl—ua-j-a-^l

«' -^ iAaC j ,t"l " j^JJ" Cilj *JlALL» J| ^jJkUaJI (jJJlI.1 (j-o 4jJLLJI aia! Ul

$ iaJl*Xlj (information) ciLjUll ix^^uu l^k. Jikij JSLSJ.I Ja.j jU-SJ1

ihL^JI <GjJJl> j »*»' (£JJI i—ij-^ulaJI <Luuil^j (£_^Ji ^j^jjjuI—&JI Cil—o^laJ.1 iUoJ

(Voj «L»Jkljj-o <Sj a li*"- idle. <Cjuij CiuLiaII jjjo 'Uxod ftj—=•—* *—=»-lL-»—a Jx,

.<Liil=»J,l Ciljljill <Lcll^a (j ^Wlml £»**

Lua. ,jJ»j ((^jAiii^t CiL»ji«it» CiU^Uil jkUil I d? "t*t_> ^Hl CjI—«ji«J.I u n ml _

J^^ ^j f
<->'t yjJI cbljJillj cl ftjU Hlj f.li».VIj cLsLjj^lj Cfrib-i-ll

J,n->-...l L4j cU^t,, ^Uii ,> gall •* cnUjMI «> jil £,ji ^ jLa_c)fl

^£ CiUjIxJJd (j^^uuj tS^ CiLfa. jl jl^l jl plSiuaVI jt J*xll eM-*j ^>

oljl_>5il <fcl'i in (j 6J»1*1I CjUj1*JLI jjLuo* ^o Ufa lj> < '<> " J^J ^*J ^t

i

? « j CiLajJ» n jijJJ a Lojic
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jJkl^JcJI »t i ,«A jjj (J^Ijl^ i_i^1uiIS jl &^a p.ltfi n?inS «aLlai|) rr.ll-i io« ».\A 1 uo (Jill

i_S_
>
juJJ •La^js jkliilj! pt al flo ii^Lii «<jSLIj . I4j.fi J-«1*1j ,j] J5 a II Jx -?-j 1* ^ill

. <G_)|jJj d"l 0. iU~^j d" >*i a"^ 0L0 aU LI AlJaj _>jjki Jx

t> <c.j)-oa.,n » «uL jkUoill «-ijj_x: oi<u <<LI ... 1. s (System) p.lkill ja L_<>

,>> AjJaJI Jx eJjJuJI Lliiojj .«Mal£L« M£ (j^Sj j^lll iLkljlU jl <kj|j\J,| jwali*JI

.i^iUuiVI c»U«'->tlj i^jJ^&lJIj iiSLr^Ulj -u^jjL^JI {^LlJI Jj a ~ j -JiiJI

aI,wVHj (jLuuVI ft iw\l
(J

=k.^jJj
;
jLul AUalllj ««l ) urn uill <L_Cj__a_a_LI »llt\ J « ,%

»

Ijjfcj

.I^L^I UUJI J^ ^^J^l

:_jJb *UallJ J«"l«ll (jlaiojJI i_fljjjilllj

l(| ifilj £-«j ^LuJI t* JfcU Ti ^ill ilajljU.1 plj_a.VI <>o «* "J -~ " jJb : a-UajJI

•'L^l J^»- U-* Cjla._>ill ^IjJlj CiiLi.»iil Jjj3 (jjJ^la (jc Lo i_«JA ^Jfl-fcll jrn ill

:(jJ, c.Ut*i jl <j .../j <lclila c|^.t <jM5 Jx tfj!*j j^LklJI 11a

(jSJ jwlklJI J[ Jijj (jIll j^allaJI jWij Jl .^-k'l.dL jJjuljj : input oMiot.1

^t v-ia-j (jlllj ^u^UI Jj4^J(j .ciliUJIj ,*_3lkH. ,pUJ\ jl^LI ,5l1_« .gJUiS

Jl oiLLjil Ju^^aJi l^liU- jki; liLj-^J oLjio-x (jjkj : processing &aJUdJ

f^jLuijVI Ai£- (jiiflTill <JlLoCj -<i 1 » »*i '.^. ill ol lLo—JuI I

fl

"li />] jj- ii_f' "> J -^ *

.CiliUjJI Jx [Jjaj (jjJI CiLtl iii^J^j

Jl Jj^ja^UI ciLLox. J!»U. o>"ul (jill j^Lixll J2jj ,3,U r.j : output oLa.>a-tl

ciU^^LlLU .iijviJI oL*jiJlj ,4j5l4ll1 0UT1U ilia .1* ->! 1/%j ^Ul -.!
j ?

»

.l(|jiiii-^"i mo J| JSJj (j) i.i-vj (jliJI <jjIjVI

_^r_
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: iiial

jU-^i-o^ Sxluexo Uiui gluj Ci}U.Jjo£ jkL-aJI jljll Ja-Ij ut u . r» "il l jkUiill

Laj)l«ii> Cila>^^A >.*
oliLuJI fcdUa

^ CiLJUj JLij|^

Ol^j^a -^
*

^ Cl^LklA

SjOu=JU.£-UJI 4 4..t v'w^-ill cULuull -
* £jjj1 jl^a

^_^) j&aji

Cila^l*!,! ^IIm 4JL=lj £lu=J.I 41U $ {kUauJJ ^UVI j»j4iU

IjaiUI :Ua <jj>J cjujl- JI^jLj J£\ Sa_x-i_* fJiUI f^L-i-* J«-a> o^yj

C^jill 6f^ J-* cs>^e <jU\
r
UiUlj .(control) s>e-Jlj (feedback) iLu&dl

<jj|j 4j3I>-. ^Iki >* (^JJI "cybernetic system" JwJIj j^aJJI ^Uii l^*-^ j_S

J....<.ll ijjinJI ^j ^Ijj ylll -L^u-iJl f
U^ 1 '-^J tf-^l y* S^k^JI

p\j*\ Jx. iill3 J~ J-~j .**•** ij^J ^lj^-*j fUiill u1-^ ^l^ JfJ-^-^

oU>iJ.I jrtiJl jL^tU j^ltilL. i^aUJI cLLuJIj o^d^ll Sjjjj^I oiLiJ»3ll

5>*uJI Ujbj (ofl* 6- *>* V"^ 1 ^^ J-43 ctfLaJl <> Jja-*JI J

cliL oL^u. ^j .tf>.VI f
U&ill olijloj Sjax-JL V^*J» l*-i-3H^^

-U-
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(S^i\ cjIIjILI J| "l^UI Sjki u.ll cljlAlj &>_> ...11 Sj_a.j Jl ^.,,^.^11 4j.mil

Jj—a-J A.Uai!l plj—a-1 ^ySlj CuL£ (j| l£Jl_iJ IjAj .<L_aJalla ^—mlj .Ljlao> J£-ui Jx.

"iijjaj (J| ^ "** (jjJtj <uLaj| «U i ii^ft «UJAj JUa.
J*-*

nit Jo «j (^ill jklklll guj

j$L AJbl ojSj ^JJI jvUilJI LI .<io* 3_i5->~»l j».lkllJ JUJI <^jill i_oljV 6jUj 4.JI

.d *..»* (_^jj| jJLaJI (jj .<aJI_ui ^hii*Cp. <JJ-*J ?"M^J *^L* 4JJ-A (jj
*»->">

I <> jj Vj (_j^jjji

«Ljjj^LiVI» tLi-'oLajl ilih (^o,i
11*1j .(jjbJ^I JJJ*J (j^aSlilll jaj aJoIII j>ln< ft p|jl Jx .oj

Jajuj "UiiuiJI <ij|>tl <JU. ^j «ciLa_iJI pl.t. ft « j -v'i ^UiUI Jj_» ^j entropy

JL*i1 *tcjn> o JMa. ^ jxLtAiU (jjljlll «LoIj1j LujyuVI oul£c jx. SjUj mil «TS jl*>j

^ ^ikiu uJ^llvi juJ5j jx. j**jj <j ...<*.ji iiji_iii cjSIjj ,jAj .? ,»->_>-> ^

Sj^O "lAuji^jJ 4J nXtll "UaiaJI Jal t "II Ml JjLa. ^ya Sjlrn mil Jx. Jul ^Vj

<jjl*Lft (V) t'fj ni*a»JI <Lai*jJI &Laj(j <<Lxa£_j ij>?** ^jjjLj-J Ml iLe f-^j (j-° <-*-ul.»*a.

(o)j «

r
llilU CiljL_i| Jii (£) «1|5I. Wt...l 3^- ^1 J*HI pLVI ^UJl gSUiUI

^jJLkj Jl A>*J t^-ill J.3^1 (£>itl (3 i^*f CS-^b «Sj lnj mi l CiaJS)) jkUolll p|jl £-«AJ

.»UiiJI uiljJkl

_\o_
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: &&a] M

f
UiJI jjjj ^jJI clluij-jiJI ja jlill fjhVtlb .iplJJI ^UJQ wij^l) JLill

Sj|>v <a.jJ «LIjV 4 h i ft j jkJoJJJ "r^U; IS^ls Jj^>l j»b»—

«

j J^-a.^11 (^jlj-aJI

.(jitijjjlj ti.iltll CilBjj .SjljjaJI Jj-a <Lllj <_4jUoj - ^**
'J

'ttjj' (^ill

OJ^JJ «L»Cji LoUaJ)) (j-o-uiJ ^^jj «Jj£l aUoj £>-» *>». jA a.liaill (jl£ |j[j -tSj^l

Ikio.l^j CSJ^-VI jJiil^ 4j5jj ,> J.r. j'.j jwlliUI ,jL« «illl-£ .4 .V>u ^ j*£VI fUiUI

JjLrL (j-a (jgil u I J iAi»j JqjjjJ jSj "tjLuJI (_pi£J Ah'ill ^ya JJ_C 3ml ft T> Lajjj

aJijJI £j> Jc-lijJ (jji\ ((QjIsJLI *Ualll» jiLjd ft n (Y _ U JSjUI Jt-^ojjJ tiUj£ .JjdaJI

dlJJJ .«Glu £* CiUjiJLlj o!>U.Jil jkltiJI JjLjjj JSjSJI li* jj .a-Vmi £ ^j-AVI

(interfaces) <okliJ>J! cl-j, >l^l ik^l^i 4.T.J. >.. J^>-« f-Uilll <jl Jj-3JI I'^m

J^V 42Iju jl «Lu»ii _£Ju Jc iiljUll ^Itill i>itLo1 IJI '\j^.\j .CiUjiJLlj oiU.d_*U

.(adaptive system) «uiaiU.I ^Uaillw ^nuui SUUI

:<Ulo1

«4>.ji (Ji:» ^ iJjjJI jSljjj cjUuJLIj JL»fcVI clnh. Ji* .oUhUI tiJii^

J « *"j <jJojJI jj-o ^AJ^ JJC (j^ Uj^} g.
""f> ^(j -UJ <^u J*^ ni t (£.111 <£_o_I_aJ.I (j-»

Aid Ifl
»* CiLoiilllj .iljLMaj5"if(j <<JjuuLu-uJIj <4jrl ft"i^Vl jI^JjLlu mjj—"J Jlj—SVI

.(jjLalaJI «-jj»L»j» ^ La^J^J L-m-ui.llj aLuiSVI JIU 4j£j_LII jviajJI ,ja ^rtJ-^ JJ-C. ,jj»

<luJI oLlku "^^J- '
o
-*' jy£l JuLlill ^jjj I4JV «*iiiL_* fslii» ^ c»L»feal.l-»

-^^_
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{._____ a__l__JLI T - \

(3 J-^^JJI i fljVinj f-yli—o A.IIV1S 4—aJblLi Jj jJbuj _jl 111 .. <l"iUl jj_ j_ u (jVI

:<J-VI <l_>l_lLI aU_li! CjI-j—-o J-C (^j"t->."i <~J__Uj Z.n~- - 4ljj

tjjKLIj <_ljllj <Jlj-o-lj <_l__iVL_ ,4jjL_io_U)M JjIjJ.1 ^j input C__t___Jll

I J Vi i i (jj» CjULjJLj Jjjillj <tilaill AJ-JJ <'L_3UcJI_j i4, j'nVlj «(jij*!j iCilJ , *.Uj

.Lg_LJ——9 ij Ifl n>\->"i in"J CjL»j1*-> (J I I
J
> II*-

J

Jj__s j,jj..."i1Ij k>; i^'llj Jjj*U1 Ju .i__iU oUJI.,» ,» processing &*JU_J

__Ui_Jl Jut <nlv.U j _;>--.VI ol >JI »U J» ".. .Vi .oL-y^ J| o}L_._l.l

._u_ ij| l_j j_j__JIj £___llj <<i i ui,^*i(] II oL-_--1lj <«u_jjL_J1

.^ji ... "*»t|j
tjjj j 7 «H cjLcj_saIIj <«] iiJIj ot—oJ_iJI output Ci_^j__M

.""'J <l rtlVj,U CiLa-j-i-L oL=—Ilfi Ij * J"^ _r* —" "J^'-'-lj <dl—Cj^-ulj <_j-tlj__Jlj

.Uj_i_ i___Jti j___ ^i <SjJI ji i^Jai jt upbL-

(jl ^ oL_ji__.l ^Ukii ^L__,VI ___U_jJI _;_~_4 feedback JLuulxJI iujilll

CiUjlail *U__ ajSj _U_ J}L_ (j-aj ,i___ll Jj ?j ..<> tl <j>\i.".ll 6.\,->,j_- Jo -j

.< nln'ill *l_| (joj i_>_>- S_>l_al JJ
CiLajU o _^_j_j

pI_)J.I jUjnijj .« <.ly>ll jxlki ^ Sjlaj ...II Sj.-vj ___ SjbV! Control Sj1_a__!I

i_>LJjj u-llj '0,'J
**Nj *tjjJL__ 4_j__iLI —-IjJM <_j_illl 4_aJojJL| Cil—i1a_c Jx.

yUl *LsVI _^1*-<u i___J.I pLL i__l_JI Ti.„<Ml ijoilll ujLiGj .? j r.lo", ? -_l

.£____.! _il__rt 4j.fr I pIjVI JjuUuJ j^->ljl>5 Mj-Jll i__u dl_ _*j SjIjVI 1j.» .A"

a.<~.ll Jal2j £j_i-. jtUSu _6 ioiiUli ,liiUu Lij^j L£j Environment ^IijJI

.<1jjJ| j ^^LVI i»kiVI j-« oU-^UIj oMi.jil j^LuUij^ iillil

ijjUonsyi <£j_ijyi j>U.MI ^ ? .' "ill" cjLSiLc i_i»bl L-akiil Jlc (_ia.j_.uj

(K^LoaJlj .j>^ iiiVI J-_t_v J-Ajio 4_j-oJ,l 6J_IJ .IjVuj (j <t—l.d'i-^yij <«l j ml j ml{j

«__l=J.lj i«ulj_JI j-tjjj <i-lUI i_iLlu.imjJ.Ij <(i>\-—iillLlj <J__ul Ctlju__lj «_uj||... '% lilj

aL__J ,ji__jj .Jjj_-a J---li Lg-LL-xJ Lpljlj iA__II rW-» <3 <1>_£L>'—^y ^j-4 J^J

_ W_
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.^.UiiS 4ntVilL, 6,\,nV. ^ilt

CilJUJI &*Jbu> aoAl&A V - ^

hCiIjLuJI «LaJLxA» (j l^-o1. \->*>
i .i l ^lai <fa-J o-o CilojlaJJ *1sj i^j ij <j] aj U ,jjj

<JjAi| J*% A

i

ilw* < »yj <LUj
Lr

i*J> CilJ l
fl
J «3., l CjLjLjJI £=JL»_<m> I4J1L I

j ?j «
"t (j|

£ ft"»? t
' 1

jiuij CiUil^

aKVit

Cllx^lda

CilfijU

S in 1IAT1 oLaJUu

£ittLu £ilb

OuuaQXi

"l1 ^j^ * JUa OiL

ia^iaJI jiljj o-^j^- 1

P^ujVI^I^ JUxJI oljlaJl

ttM

_u_
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j iajLii Zjj-loj
f
j-vi i.i

'

j (datum) o^-a £*? ^ «data _ tZiliLj» <_aKll

.jvUJt ^jjLLxJId LfljL l4Ju_,»j o&adij -i^-\j (jl (3 ^n? Hj Jjill Jkilttll «U>_>*JI 4-JilJI

jl SjLiiU £JJ <A*C Mla_S .«4., nU.UI Cl^ ftl » .,n jl <Jjlil jJhljkll {jC olka-!Ail jl

j)l _£jLjui ^j-4 oLjLj—jJjj .i±jJ '
i l l i & iXTi S.£J_£ CiLjt-^j I

J
'"

g"'''J
Sjjlla Ja n_jj&

code 5j i u i .» jl <cj1 «KIIj aLSjVI Jlo j,>»_>j Sjlii J!L<u (jjjjjLill 6,1aj .(i±ila_aJ}Mj

.ialj (jl ioLc Sj^j-ksj .ZiLiljjJJ (jSLoJ «(j£Jj .t^>=k.1 JJJ>JJ j^jlj L-'J»>-::k- O* *JjS-»

JjiLI_j A4J.I (j-o (j^JJ .JJLlj JSjhi «CjLajl*-a»J ((CjLJLu)) l%IU n-in ».i-i. " •>j

to '10 n-lli gJLo 1 n*u"» (cjJI aUJI jI^JLI [_a oLiUjJI—t .(>-» IU uitl ^u j «*
(j| IjJ

«oLo^i»Jsl» i_ijjij (jl LjJ (j^*» (J^jLujVI 1.1a J-t^j .i^Lo^jlxJLI ^Jk ,_jJ1 MjA <i-ill * I •it

iVji*! 111II J^3 (jj> jvluli>-J-uJjU <UUlS
s5 (

^'mo Olj 6jj—ua (J[ I
(j
Mj A?i ju CjuI—JJ I4JL1

,jja dlJj jxjjj CjU_*1u<i J[ Jjaj (jl J*J Y[ tfJ «Loj3 V SjLiiJI J CiUl J tllj ,«^a.VI

(j£-oj Sjj^eu l j * ir<j jkJ (Y')j .LaIj "i-» o Jklaj j»-J (^)j «t< *i->H* ft (1) :JMi.

iaJLjui CjLjUj^ oLojl»J.I tJ[ jJ=JJ (jl I 'm If iTia.j^ ^f^vj .l^oldaJ—ml (Jj»
(jl—uu^fl

.(cjl^jJI jkiA-T." mil Sic 'Lo-iS lj_>U»j J^ nii <£.j_wi^oj

?_tlftr J^a. oliLu Jl-ttj a_ijJI <LoSl3 (j <K mil ^rJjLijJI JJtj <Cilj ft^JI <»LiuuVI

th'il (jl Jjuj VI tTiLa^LlA I4JI Jx. ajjt J£ CjIajjII j^jAa JxSj V S& 0^3 .^ M« n A-u

"•I « "I ' <LaaS *«>>,* jLuj .CJUUbJ.1 *<->—

J

Jo fuojj (JS 1111 i_jJjJj <U
-
_j_fl_J« a \)J

^*

'

.*jLjJI A-»JJy (dULljJLI <CsJslLbj (fjiJIj) ir-jjjj.1 i.i m-> t

jjL^lj cjIpIj^-VIj al_>iVI (j-o <fcj«Ti « ^a i^iL>^Ltil *.UiJ (jl ULl

—

lu llu aJiJ

aII^i'i (jl lilJj d*j I'm Lo^J .?ftk*il,l (J CjI^Ia-LI >^»jjj Jj "^"'J g^" •>"» (jjJI J_>l>^i jl

(_A CiLajU ft .;.l~*»* >^ lj"~- II* "' A^Sjj CiJ ^JnS OUU-jll JJ(J—" J.' *J
^<—«^>l*-ll
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(Information system model) oLjLdl ^ItU Lij_ai (* _ ^) jo.|| ^
oU^JIj (^L-jVIj jSlSJLI) <JUI jjl^ll

r
l,^ -

,„k ciLo^UIl ^Uij ^^Jb

i^oUJI ^aLUIj ^ilJLJI ^ jjjjJI Jojj j Iaa oLjkJ.1 jkllij £J.>»J jtLuuj

.oUjlxil <L*ki1 ^ CiULaJI iaJU* oUUi Jx. Jj--» l

a ?
l-.~i ^iJI

.

f
Uilll j oliUI

<o.>LJIj «jr|>i.Vlj «£=JLslUj <JU.j">!1 c*\ jll * ,.« <> ciljl.j ill ^-aJLx-o <jj£n

.5jli> iuHj

: CtU^ijJLi
f
UaJ CibJUi - <_»

Jib iJaJl ^1 oLiUJI laJlx* cUUi Jx. A.SMSi^'n Zjij <^ilj <j^| lljcj

.»il]j jjKril <j^1UsI jjl^ll dJj o«j ^_riu fi .CjUjlall j*.Uii

Uiltl oLLaj 3-uoUJI oliliJI Jl.^'i.,,1 <> jj V :oliLuJI Jjl$* JLioj - Vjl

cbUJI JUjI IjJIjuo JiUi. ,> 4 -.11 a „|| Uj|j_tlj tfj-i^l ild^Mj

reCOrd Jj^ ni>» Ujulcl (JJJjI^jJI (jJjaJ^J ml I fjlSJJ •1-*>,_P^J l^ IJ-% mi"j

L^JLi.a| AJJ jl <3jJ^' J-" "'A^'-
^jLo JoLlujI Jx. ClUln^ll Jj—a- QUI j ill

,j1 j><» j£tilJ editing _>j_>aJi oLL>r, Jx. *jilj J.«s Ajj .Lj^^culaJI J^ S^L*

_Y« -
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^Sa. ^..nUl-nll <kyt.VI jl ool^VI JL. fcSUL t>B JaLuyl Jl alii ,. ,.ll

CiUj 1*1,1 j>

•ilJjS (<jL..»JJ J-uaVI >
a... ijJI jj .nil ,-A 4jjJ-uall <3jjjJI) 4j3Js>ll C.UjJ.1

rujlfl.n <L=t^J lA^luU (_£JJI /cjUjI <LljjjI_jj pit ill) OuLjJ JLu^a—Ju_ujI (j^-«J

4> q<«"j iy^f optical scanning devices <j/wojJ1 ola-*ulll j\ c-ij.u.LJI

p^J ^>ijJ liftj .jjiU&ll (_^_)AJLt LkJ^jua Sjj-uaoj Ujia4 out—i-aJ1 Jl—i-J[

d>^oj,aj„»<nll £l_>ajyta Jli-j^U JSlj^ c?1 Sp^SIj <^jj-« <-j-SSiLt «f ^Ij

*lS* Jl ajljill (_yi_)fi jl (^j^aA\ ruuXI Jj-« ^—SjjJoj .uj—ml all (joSl—()Jjl

<i^_<-uj 4t, it m 5jj„«*j OuLuJI JlikJ^ (j-o .JjifjJI jtilVi mil (jS «i C)Lc.ljiJI

.vL-aJI Ju c.Ul*i; cLkL^-JI gJL^G taU^UM $ CiUUJI £aJL*-4 _ LuU
a tVti £>j-ft CjLJLl&JIj jl .-~tA,*^lj ti,.flt'nn ,*tllj «t_kuJvJ(j .(j^-^'j '4jjI—2J.I_j
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.
**• ' '-."'Ij tti-% noj.ll dLjJuL&J Sj nj i nn

l\\ : (jl (j£„n> pl^^vSJI (j^ajl m\l l^jJt Jj «-!-> I I j*JJ yill cAjLu-aJ! .M-J_fi-J

i=JL^a CiilS lj[ Loai JjJ->j1 ^ruLxlL (JjL-Sj (Y) iCjLjJ.1 gjtlJ (J| <-flLuaj

,jrjULI <-sj_>jlj ftlSjl J| tal Yi [ t5-«-3j J "I" 1 ".' 6J^» (^") «&}*" (*
'^ ^

(o\ ,(ij5lat .^c jIjxj, iiSlii jI>« 5li_o) CjLi.jJiil.1 cbi J[ >

.

&'.
.
^" (I)

(~\\ \j*JJ\j iCjLaJljil Cjlli Jja. CjL-o_ai*_a CjI a . \ ..

j
tl jjji j_i_&JiJ jnn'i

.Clin It U J
i
_JAS JllJ.A-^.'tl AiW't ill'l

Jt >j3j I4JM «*••> -; cL^^dl Jii3 :aU$lxt,l CjbOio £lj-A| - LiJtf

^ oL>J.I f-USa ._ijj> JjI .^1^1 5Jl*i J^ <> i^l^JI Ca-» ^ " "'1

.-l. l

?
-...VL, ,4a3^l ijM&jlb '^j^l *kr*M lt* <-Ail_AJI cjL-aj^UJJ

l^tal ^ -^"1 oL^kll oU^i*
f>
jv» ..ujj .dli <Jj.

Uj .ilil-i-JI Jli^Vlj

«> wjS,, S^j ja oj^l :&j*-W jjLuaaj ^J^ij <OtiLuJI $ji. - L^jIj

ill La$j <$lioi .J »?>,<.
f IJ^"» "'^ <-olil« Sj.>"^ oUjlxllj ^LuJ! -^"^

tj-V^-.- l Quj liAj -viljLu J^bSj CjULj JjaSj Jji*. Jl j»Ja^ <^J^I

Jj5 jjj, l^J ialaJI ,'•>"-" LoJic CjU-j -^ n < I
(|

r l -> JLuil ^jl J j t "t
-
»il

_YY_
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j] .|_)^A. .M ij^oU. Jl«3 ^lll jjj._>II ,>. <fcj na/> ^A field JSaJI

.1-1 inTill A-uil Jla. ^Lu> .£»&=>- jl <»
(
mj jl i(jl£a

(^ inn <ai«alt j1 <kiiju.i JjjlJ! (> Lxj «>,> j* record jaiii

.•LjLLI d'.lala^*. ...Ij -Ujijj <Lo-uj|

.ji.Sfl uauILj t< -A»i iSbOll Jj j SJI <^» *-fcj n>Jt jA file v_fiJJt,l

.. i i~."t t oLSli-t'i mVI Jjh^> J^ tsj^i -l»l» -. ~ VI si* ^L-j—

o

oi J oliiil ,> <l«t£u Lij_^ y^ database ttiJUUi *.ictf

J^c ^Sjlaj AS iakiAil 4jtn^ mil CjLjLjJI Sj_c.l_3 N *" - .<_3iL»JI

JLocVI <-iiaj ?j .rt-^ mil oiljL^ii uiLj «cil_Sl a -> " ...*^1 oLiL

.g.M-.VAll

fxu^l JSa.

d»uu^ jULujI

^liaJuuVI Jjs

\Y"W_YV1_oi

jUuj £ "H ,
• • «

(o_ \) jsjidl

4*5LiiJI oUUjJI jwaLkc

.^akltlj UJL.JLI CiULuJ! J^ c^jjo^ ylllj CjULjJI JcIjS

^jSlaXoj «<L_*e.ljjj •'Li.^laj rjLtti Jx. ^jJLoJlj model bases rJLuJI jclj_5

Jl* ,4.tl"A, o j>uaj <i>-«_-« Jx (5j '...->"j knowledge bases ii^l d-^ljJi

"tiuii o K-iiAljAj "LuaLkJI Jct^jJI^ '3''

Yr_
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,jAj .<la.V iaJUL claaJLI oULj Sjfcti j oJ*JJ fcA>"» £JjJI CjliLj .illo

jji xoixi ^kSfl ^-.iLaJI j decision support system oljij_ill »x.j ftlVij

Jx. f.\jA\ jcLxuj ?j<jU'i i_ijJLui1j SaqjjlLI cjIjIjUI u-JL-ujV jrJLi Sj_£.U5

<ijxLljclj3 (wj-^iu.j <i^i expert system ^uiJI ^IkUl U .cjIjIjSJI ?nl'i o

*-£^" Sjj-iLa ,u ,i"̂ ii U J[ cjJa^j *'*J* " £.' tf>ljj J^ .-.VV ,r.
) jjjU~)

u- ^ X* .o3^b 'tb^Vb 'ML-^b -JL^jVI oL»JU_i J^_^? _, ,„<;r

<JU-oi ._£aJVl a,J -^"t i ii 1,1 olaJj j-tV <Laj^Lo CiIajIa-a CiLajJ-o J^i Jj — ~ l|

C*l i rf*>-i> , -ill Oi l n il £i\ nnC ij£ W »->-u-i iK m„t ^iiii-> "ii <_aJL_sJLl i_jjJL_uul

ipl j^ nlj^Jlj .CjUJLLI :4_j uil ui| Jjlj a «t_*jjl Jx. Cj( ojlxil jkUaJ ^j "•«

.CjLajIjlILI aU=J J oLjUaJI iajljuo CiUJUi (J Jj!>M *>!* Inftl.Mio ^j*j<

jxlki j c.LjaU.1 Uu] ,>j .^nU^II uol^Wlj jljjVI Jia oUlj-JI LUjI

: ujyuiLaJI cjLo^U-II

jtuLUI ciU.jJ
p
j-^-j. -»uj computer workstations oLj ...I >,!< CilU-^o
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o<=>b^b .oU^Ldl J ol ? T,t,l jrl>^)f oLjuUJI J\ .oULx-JI JUjV

tCjVLuajVI oLaJl*-oj «olU"> tlj iliLj ..!;> II {yt ^jjSjjj Jl uauVI -!<» A

,Ji.|j 4j^L-u,Li. SjS j^-ijjJ <LsJliJ.I JL«a3VI UM mijj <Ljjjj> (SJ*5 CjIjjujj

.t-fcui

<t_^=>LiJl oljl—juVI 4—fcj na o oL_ia_ajj wl^m-i n
(_f
JJU Ipl t^bflljV—II Jj|a_a _ cj

jjj^j <^jj ^pJl g-*I^JI Jaifl JaJuj V jtUa-uail Lift <j£Jj .cliLJI 4_aJL_*_Aj

jljiVI 1(|.=> Ija J
Lf

l\\ Ciljbuyi £fcjAa-o Jo.nj <GSJj .-j-l ~H iijUl CibjUl

:C)lj^ nj^JI (Jjjj .CiUl^a.| (j.n .uiJ (jjJIj CjLjLjoJI <LJl»J.

H^jjj jjjj ^ill Ji^ ,1, "II ^Lbj Ji_<. system software io^laiLl .-.K^ .
j;

.i_jj_mlaJ| <Lo^lkJ_a CjLilaC

<_aJL_*J.I m-a.^ g-oljj j^aj application software a.«. .u-.| i ,-. i
_.?^ i| g

jkliaj IflHal ,>>j .jjjlflJI jkOaJLuJU JjJS £jji i_>j ml -J.I Cfi-*—»
-I' -^ " —

V

^j^nnjin (^jjJI j(>»MJ 4 i1i» ,Vi ol^j.-^jj ^j procedures ol*i>*.yi

jJ^"».l J\ oljlni.M^l !>Uj i^aUJl cl^j^jiJI tfjJi-1 ,>j cU^^Ldl jwlki

4*ij» n ** »~ "fj <Lo^x

Jjjll iJAj oUjlail iakll £_L4a. JaJLAII jl^i^U <_a.l_a. liJliA :jlj&VI Jjl^-O -. £

tjjli . hjj ^^o-oj-ojj 6>>^; uJ^I jIj-jVI fJkj : specialists c/j.<il kVi^VI

(_j_y_mlaj| iJ^juUaj t^a^oj\X\j <<LoJajVI jlin £>* (j^i^Slij .CjLojJjlLI &Uu

jj^a-ttjJLl {fc>5jj Jc&jSlfill (jj,\i«"mnll 4jjL,jLlLI CiU.Ula.^1 Jj^ jl"> ...VL

fjA^J . j*Ui*ll l JIn-o Lg-eJJLl ^jJI oUaoIjJ.1 Jx. pLu Lyijnil til g-ol>J jla_clj
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.ii£i\ j] *}U*JI j1 c^UI j] q^j^II Ji eg " ' -*» jl pljai.1 t^j^ ol

.CjLojIjuU «LoJai*if LrjaSl^J (^-n^A,

" ma lijj£l jl

fs
^L» ol .oL>UI jJill j-UJI al^il «> JlS\ ^a cULu-JI : oQUJI jtjl^ - J

jii .^liLi^laJ.1 <,nla'i1 ^J'rtl i^^tj pIj^I (Jj^ dh» <*J . *"JJ j" a3 CjIjLijJI Jj\j*

iTiliLuJU lilJjJ < nhjnll 4,'m o*t Jjlj—» J£-uu CiI—oJaJLIj CiUl .j ,
tl l ol lja_a.j

ajjJI yGaj is^Lx acljSj g^aLai acljSj ^^Lu ^b* j 6>=L-' i_r^'
ol_«j]*i|j

^ wis-.

I

I ^L&JI JS-iJI Jl iiUiyLi .4il-^ n VK-i.1 ^UL-JI a-iJj ,j1 ,^jj

Ul&lLI oLl*-^ «'"'» y^U ^-^L-^ 1 Jj-Ob "AjJ-^b f^ 1 a* oj^ 1

^u i s ,j J**. ,> ojSl-3 (text data) JL^Ul ollLj-Jlj -cio^l ^Ij-^b

ijj^uaJI cLiLJI U -(S^&JLI oVL^lVI) ^jJSII oiL_u.ljLl j
f.,

1 ^ ".
...

-,j

L£ .L-l.1 <^il cliljjJI <> ^4i fj-Jb V^l J^-iVI J&-* (image data)

.jljjVI JaJ£ .U&m ol% LUijI JaAa.u.L. Sale 6>^J J?—3 oHL-Jlj

jJlji, .JLaLjJI olji—II .3aj-^JI o-b-^b h. ... ..UbAil tt^b .i-j-ijj"

.i^jjSJVI jSljaJI

iS3 î J Uiii Uj.in Id i^. .U>* <> oUjktl {Jtt ,> Saa*JL_* gjjil dU*

o'tfVlj cbulWI Ji- <jM^I o^yj i3bj*b r*3*'^ Jb-sVI f
J " "' '"-' ^^

V>«UJI o-a-3 (JiiJI 6iA a- >$l u^b -oUjl** Jl ol%JI J.^V 1^ 1

l^^b 14!* 5aa*i« gjpl jl cL^^UJI 6- ^b^ f
^" ""

,
«
itt-at ' d |n c $

<±>jj&y\ M 1*11 H^ £biVI 6:u tf*"3 ^j •te^j' ^W11 V 1*1
-

;t5-^i,

,> >UI <_kJuj <o^Jj .(electronic data processing (EDP) system) ^LiUiU
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ill

ijM* wLMi QU^IaAl ffrfc

<Uj&a

oU^IjlU dioli *uLc Bjiali \ - Y

JUcVl oUUxJ dU^iai |»Jai Y _ Y

ijjljyi OljIjSJI itliuaJ oUjixl.1 jd& T - Y

_YV~
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.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

: i*kUI £ <*^o jljjl 45i»i <£j£ oUjlail^ ^ Jj& «tf 6^ ^ - Y

.ijjbVI oljljSJI JUsI jli«4 _ Y

ou^uii f&n <uu Sji^t ^ - y

-Y^-
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LjUjixJLI oiu

X
ijlij jvUJ

1

CiU^IaXI jJil) t5jljJ3 Jjiluu 1 i»**"'»'i

CiU^lxU «Joj

S^uJI jtJiLuXkJI SjJuUI aUUaJI

CiU^l&JU fklaj
««*«-»."'

t tfjA? <^fJ^>

(Y - Y) Jtidl

»r»_
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:*iJty\$ itUinuW oliili^UI _ i

jjJLcij Ja^u2 :Transcation-Processing systems oiUUXI &aJU_a a±& _ ^

jrUuL jk>_SSj : Process control system at iU ill J* XjU. ...j) ^^ •, _ y

.<JjULI olJ-aaJI J^ >.j...-> ^lll 4ji.i AU1 cbbiJI

uiiVL^ul jli^L j\>i3j : Office automation systems *_uL£U iULul »t;\ _ y*

UJ ^jbVI oLojLdl fJiU ? j ... /,JI ^ipVU -^jljyi oIjU-aJI jIj-^1 J JUsI

^^Sii ft^fij : Information reporting systems <LuL^ixtJ jjjlSlil alii _ ^

j^LiS jLl^U jxjJC : Decision support systems oljt^SJI jLIujJ aJLa-J - Y

.ji^JLlfil <j-o /C^J O^ pljjil LA>?*JJ (_PJI Cll_)l_)ill <£.LLu3 CjLLoJlI

oUjLl» jijj : Executive information system <uJtaT>lt oU^14l jxlaj _ V

.LlaJI SjIjVI ,Jl «4>-,>=si *3j5j

4j%j'"iljLuj1iM Ci(<uln*iHj <5jIjVIj ..-.I it— 1| .il'i ...|j »x.j t j
*y< ^ i

j

dljljill IA\ it»J s^j ^ Sjj A « ^jj£ : Expert systems S^a_=J| *UMt - ^

.Knowledeg-based information systems

_n _
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jwjjlI : End-user computing systems ^IfUl ^VihihII <Uu4$-»JI ^Jaj _ Y

^Vl >.'~"--» 4jjljVI oUaJojJIj 4 .jlj i A Till Cil i j jh'ill j^l j n jLLuil

: Business functions information systems JUcVI <J&U£.5 c»U^ix* jU& _ V

jlji : Strategic information systems i% a,ul>ujyi ot-A^mi jk& _ £

: JLofiVl i-ijliSj CiU^lxa alaj _ g

jjj 4-al)lj ,J»...I -^ H jJa_u3_jj jjlll JLatVI i-iiliaj Sjlj[j cA jJ n ,f Sj-il_J_o JJ_luj

j Id^I'l-^'i oL>
s
>lx* jJoi lj£*j .oUn» , l l Sjblj j-tj ' *llj '^j^l Jjljil Sjb^j

liK. jvip ^U^k* Jl jrli^j <_jJLL1 jjj-«j .^Sj^-^uIII c.L^jLJ.1 fUii Uj-i^

U^JJ CrdoLaJI iia.Lulj Jjljil CiLUnla JjU'ii CjLa^lx* Jj. jrLUVt jjJ-o ^L

3r.\\ .~ j a^jIjIjj « jllui^ L-iJIi-o oL«^l«_* C»l >-"Va, i pIjjII JjJJ JIacVI

^^iJI a.-. .^-.1 1 6V cilJjj .6}U I4JI liS>5 yill oU>il fltt <> <iJl^ tjjii

.
J-oxll ^UJI jj .oLajkil jJili UHil\ JjJi] CLiyV f

-^ " cL^jlxil^
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1*1\ju>j jjoUl iil^, l^U J| <iU>l .JL^Vi t-i5Uijj 4jjbVI ^Lp^J.1 H"~ -

.oiUUJLI

JJLjj iIjjJloIjuII JjjlS gJL-JU (^jJI <_ulj_>Jl CiL-ajli-J jkllaJ .JL1LI Jj i .m JA-i

iiUkll . aKIl ^LJ J^JI JJ^ jjjUB jrtiiV ^lljjl oliL, «. .i>t .... ,-.! .jl. .

.(lA^ijIijJ) CjLa-ljJ-al SjuA CjLojJjlq ijii Jcb.lt *. llA*i

jkUiJ jJk ^ill £jJ! CiLUa o}Ul*ja iaJUaj jJvLt Jlj ,.JI IdA j j_il J l *» -

(j^Jj
'(3js? '

"**
' Sj'^y oLojii-o &Uau jjk (£iill «Cil»jjlll JUlaJij <J_uL_iiij Cil »j1« -

ciULu ^i t^JI oLIL iaJLc jkllili .oJiU! j ^iLliLj L Sjt_c ^UiiJI O^4

gjjj (^ JJI <t^>l « ,»U Jjl-tl alba J[ Ciila-J-o J&J2J 1() K tnjj £-JaII JJ^> "V "I « i

.iZjLlajII Cillal iVm ^li" <jj|j| jjjLSj

ia_/v<aill CjIjj.cJI JMik. (£jJa. J£ uii Cilnh'ttl (j CiljlaJ.1 aJai jljjl ^-t^J Ju_Sl

<1_ijjJvSjI CiljLijjl «L»JL*_» :l,Ut i u .t i2iLajl*Jll *U=u jjj (jl£ CjLjoj call <jl-4-J "' -• »

.(EDP) oUUJLI iUj-^y 1 V 1^ tfj**l oltuU-llj .ciUI... -^Ilj --M r -Hj

Management <jjb)M oLajlaJLI jdij ^.lU.n « jj 4 k Ijj c^ t>^.T J%Jj «. -A

<>» cs^lfUl cg-ajAJLuJll 4»jjj J^ jjjJI 1j-* 3-^>»j .Information System (MIS)

ic\ \ u-i (3 IfrJ^a.l'i'^J (jJ-ll CiLo^jis-LI a^J aJtSj i-JUj i j]| 4_l_j—tu_o jJjLLJIj pljjJ.1

•Oljljill

(jc p*5"i" (jJ-ll i—fl-i-Q^I ^ Sj i im Cau^yiaJLI CiLa^u-a (jl PjL^j w^Ja Cil *" » ,. i uJI (3

jjj dlljJ .oljt>Sll t^xlL^o CjU-Lixl j>ln»ft ? j j hi 4, J . il .< J. n't |J jjjLSJjJI |vti

jjjJI ^i .r.1j .Decision Support System (DSS) o(jl>-iJI jll^.1 ^ g.lk«-» a

J^Ujj (J I aLj-tiiL yjjjl-flll qojIaVI Qcaj^JLuJLl Jjjjj ^ ciLojlxil a.Uill jjj , -vll

<-fcl*n<-i j JJjJ-1 i-tjiuil <_aj^U Jo^x-Li jlluiVI lJ-*J .Ciljlj-Ul <_clLbO Cil—iLx-aJ



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. |.ri.ri .i .iNJj.i'i.j.iL

CiI£j-£.j cLa-oljdl p.y*. cA l\i \n"j <Ii3j| CiL^UJI <aJL«-o Sj—Sj JJ/lJI jjkjJI

f^JUcI ^LlkU jLLu,*i( l^jaJJ j.J.Jj!^ -JjA^J (^l^UI j1) ^LVI
f

-t^. ' -i
)

OJjJJi Vj <Jjl>iVI JJjU^Jl oL.^ jJii ,> ia^UJI jJjlfllll ^j ^^-.-j V * -k't.
l

cl^kl.1 jvlki jKj4JL« jj^kl jG viljj Jx pIIjj (J(j3J| jllu.1 ^U'.l 3.UU-.H <=h.j__aAl|

^«jj Jut fkUiill Iaa Jo-n-jj .(EIS) Executive Information Systems Ljjinll

(3 L^A^l^f i^JI <?-^b <3a3^I oLo^kLI Jx. Jj...n,->ll i^j.uaTtll JIq 5_ijJo

Artificial ^xllk^VI pKjJI oUulaj J d.lJv>kUI ?>.r, pLa. iJUJI Jj -. -|
|

S^kJI jJijJI oi-vli
.
JUcV! cjLo^^liu.a <_»kj1 j 4 i j II ,„\3 Intelligence (AI)

(jj, , ua't . .M {j) {£ju fjjJIj .cjLojlxll jJii j < n .,j„ « IjIjjI tjaJb Expert System

,6Jd=v-o i_u|^. (J S_^Joi. Sjj-iul 111 jijJ (gjl ,A* i ul£ j* -^ l| alkill

oLa^^Uil jxUaJl) ltljA.1
(J.

.C1LI (^Hj_j iCjLo_j1*J,I Aliill _>^-la JJJ-a. JJul_fl <l^}A.1j

!_**£ <j1 j-Sjjj j*.^UI Ioa jj (SIS) Strategic Information System «lj
^jjI.£-ujVI

^Aj \la>j .fk\ n \\ 4 1? jTilJLui'iM i_i|jj»VI 3j « ->" j l^iLj-a Ijjj ol—ajkLI^
(jjijj .-> i at

I

I i_JjL=»- IiIaj .<aJpl1LI (j iiiLi^lxll jvlaj a i n5 J-a(£ Jx. Sjjj^. ciLjJjj «i_

«

l2/j*i l (|*il l (^ft,,<-%i*t m il ikLuiSV CjLaji»-o <LaJ|jua CiLoJ-i. J-SjJ <*_' »'* <Lxj_u^ ,'j^- *

UJf. i_i-^jluj .4 aIt»*>« J^-'j 4 nlVtn "l.ltl mtt Sj-i.jS .-> mill IJA i_AJL) AjjJli . "LoJaltl (3

l^jilj iJijll ^UjI (^ iiiL«jl*Jll a^j Zjla*] SaLj J[ ol^^illl &1* J£ oal o5j

^-uoiV CiLa^lsi,| fjaj jlftVtiiiV i^jl^lll c5j'JV »J^" "'^\\ SjaO-i. Cili^ ->*i CmJu-2
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JUfiVI oULud dU^lxll ^i 2.2

l(j «1t>"i ,_jjJI CjLjLaJI <UJLlL CiLo_jl*-o jjaj J[ «La3ljj Sj-oa-uj-a <UU dllft CxiLS!

ic^jjla CiLo^iit-a TT^"^ Cil tUaJI CjLojJjlU ajaj ao&j .JLlcVI iTjLiaC L^_ojAl_tuj o

(j^aLLJI Ciljln'* 1 1 CiLa^l t a iUaJ jjJj .pj_)dJ.I (Ja3 <^a (JoAil Sjj—uxi »' * " "
,j|

i«ttf.l'i n->ll Sjlnj i nil Cjloi-oCj) C) J-ala nU aVjiSjl 4-^ 11x11 jJi 4?> n n «< j a JLacLi

(V _ Y) JS.Allj .cIjIjVI oliLj jct>5 jjj^jj .^LuVIj ujjIHI --.y i
-"

I jli^lj

"UaLiJI CiUlUillj CjIjjSII jj-usjj .JL<ic1 CiLiafi C»l—a^l*_o »lV*l SfUL-o aJ_4j

.|_pL^lll jXi1->" mil Cj\j\ i 'i **i ma i.im iiiJJ (OuLuJI Jc(^2

: aSUUU ^JIjui jUm - )

(TPS) oiUUil iaJUa fJii ,> JUuuSjl &UI f^J CiLLiaJI C.L.jl. o fdii

rtlri'i [j-o Cjj^Laj J—5J .CjI—o^jlaj.1 aIVi H»J| (Jjl Cul—S Cijl ol n 1,1 «t =JL_»_o A-kj «

"Liijjvijyi iaJUll jdii Jl tiSUL Sjj'nm CiIjLj iaJUo jJii J£ 4jjJj Cil-ajlfl «

<JLoC.yl CjLjIaC. (jc 4-3-jLlll CjliUJI «t-aJL«_aj Jj-^ hi *W aIViII 6JJh *J *»**'J
CjLjLj—JJ

** >/>'» "GaaJLuJLI cjLjLaJI nJLsLj jJ5 Lj_i1 Lo£ .(jj^^l i
"'
jI.£-""*|j '*LpiJlj --l* "U

J***
»

j jjljlxJIj jk-uiVI _£*"» Jl« <oLjLJI acl^aS jl oliltl
(,)

jjtjiJI Jx. i=jMjJl_*j c!>-i.y

CiLojJ * I I Cil^Ttft (j-o <LC
i

^j*La 4£,^0A_a CijLoUli.1 <aJL« a aIVi «jjjj f.J t ^ II i_flio

C»|jLftj_iu|j «p|^vSJI _)-»lj\_j <£f-^l CiVI »oj[ Jj—« .(ja.jl—aJlj JAldll jkl,\ *» "i ui^U

.ojjyi oL^ujj u.iiii 'tk^.^ 4ji.r,,,iii ijuii ,>i>v < n b;i.i

: Ctlaidjdl $jtxnu aJaJ _ uj

CjLiaJul Jx. jhtjiii
"!

(jJlII <U1ijjjJI CjIjIj—ill dil--lln »JI ol—ajJj a aJal « *' "-"

5jUj,j i i Ciljl^j iiSLiiLijJjyi (jjjAJI i_ills oljljS tilJj l([ "*1*i n\ £y*j ,4 ilj i iVjll

iOxuJ-a I4JV «J^ojjJll cIjI^-SJId ciljI^UI ,> ^jlJI Iaa J_fi jJLkJij .eL^5-^^'

iolxll ^LVI ^ »Vt CjIjIjSJI <J^[>Bj .C>ljl^>3 Jux1j_3 a.1,,1 -^ ") ml JiLa. (j-a /<a^ajjua)
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iljA."i/l t> to** it^ia-aj oLojixU jvlti J^Luj Laic UjUJll uj*-. (jSJI JLniSLJ

(Process Control «oLjia*JI S^ki,,.. ^d^ CiL*ji*il Jfii <> &i -
,

-^ IIaj

i^aUJI oljljill jIxwsLj jjSjjLjSjI J£-&j ^j-mUJI ^j5j l^A-ij .(PCS) System)

ijLua^j CjIjU-uaJ) ^Jfli%?> JjjLxa fkJaJLuiJj .4jjLLI TrtU"!/! CiLLkC «
'^"'J JjJ—«_jj

oLiUJI gJUuj f^j «<jjU.I oLaJLjJ.1 ..jJIj: fkdl aJAj .fJilll 6.1a Ji_x .kail)

CiKlmll SyuiLxn cj^IjjjC pIj^.|j ,,-.K ...III , ikalLLI

£uJI O^UUu

CiLJLu JLij)

i_ij)Mil,r>

£uJ1 Ci^ULu «iaJl.m.o

J
CiljLui&uiVI i -*\\ «,«

ilUOxuVI

U^jCj Clljl mt'liiil

(T-Y) JSA1I

*_iJI CiiUU-a j[^JI„i,<i jiUaj

(OAS) (Office oaKU 4Jl«3l jJii fJ_£j .SLjJSj^I J^ljlll J5l_-jj ^^^'
**„*« oL«^l«J.lj oUUjJI JSij (jjp-j i-^JLa_*j £_*_^j Automation System)

_n



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

l_j<cij).«i*tll A =»JI~*—« Jx. 4 "i n"^! A-laaJI aJ-A X-a_ljJj .«L_jjjyV*sj| -"^ -> O^L-uul

<L=JL*_o aJail iijjall CiLVnli*ill (jjjj .^_>a.VI iiLajJxi.1 L_i_3»
v
jJ

i
_aj£jj .CiVl—uajVlj

SjjJLj CjI>aj,
-
5-M

>J <,j-uSll » ikiJIj .(-ijJoJVl JjjjJjj <{_yo^ nVill <L=JI 31 a ajja , ."Kt
|

ijjbyi OljIjSJ! S*U*-»] CiUjiMI ^ r - Y

.«5jjbyt oU^lxll ilaii) u «,mo Ifili <^\31j olj olj(>i> StlLuaJ pljji.1 I ^>l "->_>j

Lta.jJ^i£j ££J -t^^U «UjLa_o J£ Jx. J^Uou £.' ""Aj "^V' '"I I JM^i. «LaJ» _>$Jo J-Jjj

<$-a. (j-o iilLaJ.1 CilnlVtU (j dbLuJI <LaJU—o^j 4_^—a. £ya aIViII <L^]aij i_jj uil_aj|

JaJ t_j ft.-at*! mi Kju-zol uj—ml -> II (j| rt-toljJl (j-o (jl—S Cil n "t mi l JSyl ijj .££__>-i.|

e Ufl_LI (SUil) <^.j_^ Jx >aVI Jjl j ^-UVI 6j^j3 ol^j .JUxVI J£Li~

<L>lu_ui^£ 4jjIjVI CiLa^aJai U jjaj a&^Lo jJ
s
_yJoj aj j2j .JjaAJI Jj -^ ih7ij 4 ,nl "^11

»Utl |,Aa. * j - Loj plln urinj •J'-*-*J P-jtt S JS mm i_>j ml—aJI jvl. 1 ^ *i uj[ C)"fjl &JL

:igj,.» ...J iJaUl j S^^jiiljj <JUiJlj Sjj>U oLajl&M

ujijjki j^i ^j .jUcVi j oL^jixii <aJLjiJl «4jjbyi i»;i_ikii)) jx. j>js:j3 lji _ \

(JUlJj <<UjljVI £»IjIjSJI <xlxt*a jljuuiV jA i_jj-luLJI >t ft"> 3i *i j^jjJI Cil—sjl*-M a!=u

.jLx'tfl CjLi*£ <> laJlljJI oliLJI iaJU* Jc jLualSVI

.CiLa^jiaJ.1 a_laj cl.S.i tUj aiIVmI (CAllajJI <li-i_ue>» Alil-t* hi) Sjjjua Jx ^_£jj L^Jl _ Y

jjj) uilr!> CiLa^Ixa aLUuS JLatVI (3 CiLA^ftlaJ,! j»JaJ Cil t j ih*i (J[ ^lalll uauj

4jlji %-» oUjixll jJiij 5jjb>fl oU^jlall jJii ol3iU Jj-uaj (£_Y) JUlllj

,~.l^lji^ l alixuL jljSj 4j_>IjVI cil—ajLJ.1 jk^ji .JL&^VI oLjla—c J-j—«—uuj Sjla^j

SaLJLiSJIj ,(tJ
k«i^JI) 4"/j-<:-H, (LixJI) ? j ? nlJLui^l Sjb^J ir.bljJ5JI S_cll^

Jx. cU^II UJ^ ;:j^11q:: J^k ?jl" "
"'

ll "iL-jWi (^ J--«jj •(;LJ-ilrS'l)

Sjbyi iJSLUj Jl <iUi1 .<u,jjl ^ilji .V.ll oUn«H ^uUil Jx jt (j-ojJI ouL—VI

. ^jVI (gj* ...II $ 4 v)jj .V>ll

_rv_
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-jji^i ou^ai^
Ajjij^ 1 £*U»1&M jtiaj

ttlhiitilll CiU^iaJ,! aJoj

(i_Y) JiiSJI

SjIjVI Q'tj"--j JUtVI OLjJaxj JjIjA milt oU^lxJ.1 jklaij *Jjlj)M CiLajlti,! jOai aS^U

« t^ -t <UuuiI^j ijjljyi ciljIj-SJI <_c.li-uo aLj-ujV cjI—ajIxJLI .£-sj-j < j I » r ,j|

jjij fjjal <>» J^AaJ ia.U. dlliA .Li^tli .«LjI*U SOAJLaj <b« <a iof* ^J* (cfrfijuui! J[

<jMj dllAj .(>j5L^1JI (^jjlj'ill |>-,t~"' "«<> <Lcjxill tTiUjj ..ill jlluiV CjL-ojIjlU

jLl^l j^i (Y) j .iuL^^Ldl ^»jl5-UI^ (\) -.^ <J3VI j jJiill »a* o_- gjj-i1

.<jj.»«ull ol^Ldl fuki (V) j .oljljSJI

6i1a j_«j2 : Information Reporting Systems iuU^mi jjjLSJiil jJaJ _ ^

Jj- l*. .^.1 1 ola.Lua-1 i'*'""' CiL«ji»-o CiLaJlla (jSlf^l (£jlj)M jkA-a—i—in—nil jklaill

^SJI cU^JLL, pIjJ.1 jj^I pJilJI 6iA [Ajijl Jli\ ^jUUIj .oljbiU V-^ 1

_rA_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

j—u^U

>tv.l ^.j.U £ti ^j : Decision Support Systems ciljl^-ill aLlwl jdaj - Y

£ ,><-.! •! ? .-~ .^~". iZjULj J&I^Sj oljl_>ill jrJL&Jj (j^uiLaJI ,.\n ~t 1~\ 4 jlf.l 5"

J^lj > IU.-.II ^.t ^J^".m« ^A ^JJ! jJjll L^j fjLt ,Jli\ j\j*l\ 4 f.l 't . ^. «L_Jl<l_c.

<> ii-.^- Ljjt L£ .JUc!>U oUJLlUj oUmll ,> <=JSllll oLiUJI 4 ? H « »

<Kof-o olj!>» 4x.Lia^» (3 afl'iiArl mt jkjiluu (jl U^V (j^J^*) ' *"\>W 4 «."" "

,3ii. j] d>L>->".Mil yj> ^t>atl o^1 dL^U-a o^j^j "^^^ £.'
j?*-'*-",1j '

^'l'*"*
1

"

<jJjJa^JVI JjIlI^JI ??-«bj rt-a-uu i^Uloi .i_j^-AuLaJI J ^HM «L.\lc.L-flj Cil—^Jl—«—

*

iuT oLikl <A:L5j ciliU'-l abtl^L. (jSl^l jaiLuJ.1 jja_aU (Spread sheet)

.ili^VI <> «What if?_ ijJ IJU» ?ij , rtJ a^jxl cLjVl jl oU^LI oIJ-j^J

jjjJLl >,t^.* ...j d^a.j .4jjL»^i»il jjjLSlJI jJai (jc i ttl-iAi't f^A fj\ \ » »l t lJuA jj

"GU.Lla.l jLidaJj tsJaVI tPU^i *-^"-» g;tL^ V diji .4Ld-JI oL_LilJliVt



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

.l (j-v l

"
ia j yllt oLojUil

oUjkil jUii : Exective Information Systems -uliaJUl CiU^Ixl.1 aiai - V

Cil -^ lji -vVI J ml J in . S"> *Jjlj| CjI—ojl*_a jvlaj jjJ* (EIS _ Cm't) «UJ_A_iilll

J . «". -> _>j .<Ua-ulJLul oL>jJLa_o oLaJyi-bl Salt uAj 1 jJ » H SjIj^U LjuI ojlxll

jl Ljjjj ?n»*\U jjjlSlllj 4 j ol-il l oLjjjdllj cjIj-£JlUj JjI ui_>JI I j'» -*• (j^

CiULuJIj Cjlj-ojjil ^Jfc tJVJjJ-iJjJI CiLojLla jjl—in n £>-«J .i_JJ ml -> II <Ja_Luljj

l

a r l-^_> ^1 oLojMI pU» n » dJjJ .^atUlx)!! oLLLASJlj ii&LjJI CilSjL^JJj

cjLojJ-«.U « fc aJj *4*jj iiil*> _£-t jjl «<»« (jj> ipu ul»,ll lZjIjIjVI (J (jjjAj aT>ll

(j (2^-jJjiJlil <LuLejJxU CiLa.Ljli.VI <_a_jJj j f-fl
—* JJJ (£\ VJ—uil—aJL SjJjJJ

.Ld-JI SJjVI

SjbVI JJJJJ (Jl i_Jjml->ll >lal*j (^aJI (cio'i) <J,*) \ STill Cil—ojlaJkl iUaJ i O.Ajj

(jj£j j^l «UjjikjSjJI (Ja^JlII Jja. SjLla-a CjLajlxa (J^ S/ALtoj <U^

—

uj J=Jj_aj

Ciaj Oij£» t^l-LuVI li* Jlij .Luklail Ua-uljLiuVI i_»LiV>M t3j*"1' ^ ** " 4 "

a-tuJI 6ilft (J '-flKft (J^ hi) <L|jLuJI aj-ui^l A.t^'i in"tj a.Lw'i i iiVI <L^uij <JoJ_uiJ

_>«JJJ .<J^.jUJIj iiHlaJI CjLiLuJI <!£[}£ Jl SjiLiA Ja.lj—a _£J>JJ fj-Sj yjJI

<>» SjLLLLI J*(^aJI (> JJ*1 t^J^' J«" I U <J^' t^^l (>• CiL»jLl_a Cwi

.L1*JI Sjla^l Jo3

>.*>! a .. jitUU cl—jkil |Jii jIjj 1ju : Expert systems S^^u-iJI jOaoJI - £

jjjlsll
L>

« 1-1 ,-jJI cjj-uiLaJI aJc CjL-oUjaI 0-a.t jJk (^JJI (jfcl 'iU ir>Vl *L£jJI

(il^jj ^r^ij vJjLuiV LjjLlu* (j\ Lwij LSjIuj JJ-uiJj jlJj £)\ (jIaj L . IJ ..ilj-a.

d...
;
Ll l oliill V1^ J^ ^'lU.^yi pLiUI cL»Uul J« ". .V.j .(jL-i-iVI

If111 • .j-ij^Hj -. »5 "H (jfcl'i.r.ll lijfjJU (natural language processing)

,S.£^JI ^1 J* ixUc UjKIj jyiljk^VI pL^JJI ol fl j
jWl fuAl 5* J^a-lj

iUaiJI oljjiiij .(IjjjJjiLuiAll ^^oi. j\ .Vi . »o< J*X»J L^»-« 'r"^ Jv^ 4;i*
v>*-«



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

J*. jLocVL oVIjI^I Etul Jl ^jJ3 oL^-ol^j iij-jL_* S^|_3 ^ ^ ~1 |

yill oVUil 6- 4^1 «dli*j -i^ " U <J1«V oLUJ ^J^ 5-Jj_*il

•ojUII <> i^Jlj .yil^VI u^i^U UL S^kJI jJiUI >.a i ...-, 5i J Q—4

f U&ilJ «j£~> .
JUI .Ljkiill pIjIj «cil_^VL, mL^^j.oJIj .oL^J.1 j^.Utj

.<.jbVt, Uji Atl l SkAiVlj oUUUI ji^ ^1 j^j\

^j : End-user Compiling Systems ^IfUl (mVimmII JUui^^Ji »u\ a

^ '^""""'l ^jIjVU <A" "!
) olijokUl alxuS v>m,UJI *»•; .-, oL^Ldl pJii

jJdii^VI l^jl ^uLcul Jx. jJiiJI 6Jfi „*££U| I'lrtnjj .S^AL* Sjj .-. ^1 „ -.11

,̂ [^^^i f!>-j *j*^ »" oL^luU. (jSl^iJI ,uii 1,1 j»,,i.y, ,„j (ECS _ t>^)

<(word processing) ^j^l idl*^ ^.^-....ll^ 5llai .-. i a
:

.l-.i
|

iaJL^j .cLlUI Jtlj-i <> cL-jl«_- gLaJ^j .JjJtSJyi jyj^JI JL^^lj

.jjja. jLftl jjijk; jj^La j] «3jU ->-,l| ejUiJI

L^uljLu.| UjE l^jik^j L* ^u^iLs oL.Ji.j oUn» LJiUl jijy |jj»j J.U-..l|

oL^WI ^xUii ^jj i_i>«a ,jjj| j^Uil <> Jajxll dllAj .jj-uJI j l^U_illa J^

•t^pl>-^VI

o^^ S4^HUI oL^IJl^VI J^ yil^l yjjbVI
r.^-,...U

jSi. ci_S

jjjkl ^ ail StJiUI j cL>dl jJii ^,^-,..,1 ,) JL^liiJI oL^ilJLuiVI jj ;
Lt



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

jjaJl * '
«!*"

(£J>3 < mi oa> «t^jL»J. CjI > , ^ jilJLuil JJ*>3 (jl O^lLsj—ml Ijj p .iv'u (jl

,jol'. .^11 j (^ uitljjH l*U ^JuaJllI M\ :

(J
jft t>SAj l(|'irl'i in j ijjuiliU JSLlAj JS-ii

^jjj (£) .pVjJI "-"La- j> jLj^i^-llI (V) .JJaJI j^JI J-aJj V^^- t> JfJ^I (^)

Jii » 1~. 1 S »lx*.

1

1 Sjfl ...t, •LtiiilAi! .~.t !%, "i\ji ...I jjj JJ_c jj^lajj «_iij (jlS-oVuj

I^j^fl Jn.»ij llAj .6JA ixuiLUI ^j3

.^.LLucJI j t^» UK J5L giUI ^Iv.ll J*^ :5iKJl $ SjUSJI - ^

j^ LoiiiU cjUjA-j cjU^Io jwLIaI jj^jj J^Li. ,> i±JJJ jkli a_3j .qj-^—aLllt

.<*LuJI ^lt; j JLtVI *b1 J> c> (5j^ J^A? ^^^ 3>J'

Qjjd^ftM JaUaJI tf^jS N Ouuiimi ^u yjiiajJI <^~ »£UjdJ JaUill tfji

J&

4JUuJI

(o_Y) JiiJI

_tY-



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

.-J^l jjioj ?4juuiililll CiL^riljLu.^U j^LJLl jll^iU ciLjMI ^ L-a^j^s £

J CjU^UII fJii U^JjJ 4_>7>_>"iIJLujI 4a „il .,! jljjl G^j JM-i. t>» < ft ...VI lA j£

Sac! ..in JlC SjJLS <U •% jiljLxuVl CiL-a_»i*-U jJa'i tjt £&£ O - Y) J< -"Mj J-Ia-'.I
)

(V\j .ioklll (j jI^IjVI jll-uil (Y) .?j? j"lyLuil CiLjlau* Jjlj-a aLxj M) :|j iaklil

.iJjJLiiilll 3 »k.*.l) SpU£ (j«
~*

1 (juoaj
ajtaj jLIujI \

/ SfI&JI
jl £i,VI \

/ 4ihi.tr.ll

/ CiLaj.U n n

4 «H\U j .^vA

3 it >"lljru*i{

pLu

OUjJjla JjIja

<Luk_ulJLui(

(n > Y) jsuUi

fJii Lj-^jJjjS j jl (u "
...VI

f t
un ^1 (jiaj ;Jfjlj«m"iH Sf-UiJI Cjjau-Ai „ \

AjLuJI JLb£9>j|j llJ^a. (j\ in-tlj ££jiiak. (_p m ij l ,fl.lSll (j-=aia_lj 4

—

n Ira nil n_n

—

ulI

_*r_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

Ifljiajl uUJ ClljL»-uJI ^LuaJ, <jd'l i <->l l oUia*JI ,JJ» JjJaJI .^"ift ,» .-.I «.i ~|)j

tjjji.LaJlj SiV> m 1,1 ^j*ih->">JI La.jJjjSj a,l,\-%"> nil Jila. (j-» jaj£ JSLiia Cuumajj

^lll O^LwsjVI jJoj fl^Vin i! J^la. ^ p(>a.Vlj Ciljlt inJ I AJJJJ (j • «-" dLlj_£

.iaKJI uoj4A.

"
SjLiS ijaailJLuil yJJJJ ,jt <<>bjnl1 <jJjA_AJiJI Xc l £<n i

~. --

j

Cil ->"ul 4jjl_>ijy) oLadaJlj Sj^aJI SjLjj jlj'-^t jjj& £l 4JHj£A1 <j£aj «(j£Jj

oljjap i^La-l (_U£>i1 iUliiU SjLU ,jjii ^djGJLaJI LlK jj .S^ritll oLoJ-i-j

^ILSJI dJj Jl Jj-i>JI fjjS Jjl\ CiU^lllj yX.lluaJI g,\ -. -.1LJ A ,„ ttl ', 1,1

.P^iSJI t^uflUl Ja v uii.i

yjlll oLojLJ.1 jJii La-^jiS; j Lo^Ul j^i.-i - ^ :J^d]l obaut - fy?

.J i
_jik.J Ctlalc f-^J 1 "\» l g'"* in* iaJalll (jli <4jlJLuuJI bpl_fl£j| jiJjj

j| jl n*i"i iiiVI Aj)-^-> SjLjj (JiLi. (JJ» Lg-llila—J ui[ o^-aJ Cll I tt -w 11 ftjjkj

(Jxoj .4 Via,a jj-^u <t2«_j^ii (J (jjjjiLjjJj 4-ijUaJ.I Lxa.^jJ^jJSaJI Jj4 %~\ < a.jJ

LlU JJ-uJI j li-uiJUj ^lll CiLJiUI Jaiau (jl <OLii (> d^jLiill lift

L^^^ j jLVmiVI q^^l. ,j1 ,^ :^j^lj p-MaxJI J* JtiSVI - lull

<=t.jj JiSjj) (jj^jj-^-Uj p^l n *\\ Jx. Ji—52 £j\ L.o\oJ n\\ oL-oji*il jiJaJ

(jl (j^-oJ li*J .»)<! illxSj SiUJa. Cll—S!iL-C pIju JM_a. (j_a ((1/ iii Still

4 nlriVn (JjJiJ Jl I J ' -«l''- rJLueJ "LililU liljj (j-o (jaJ>Jj-aJ,|j PjLa_3ul « j.ftj

^ U?.^^ ^i^-.ii.y JjVI oVjUil oil^j .J31 <a^j— oUlu
^^LaxU oLoOaJI Sj^a. Cg '»">"

J-*
1 j-^J^J tl>LJ5M_«JI 6JJk (^ CjI—a^lxll

Ua.W IIj iijii^ijjjJI IjjlJUi tillJiC <<fftl*t'tall ^jjjlll (jUoJ (3 (jJ^-Jj—a-tlj

.A-Llil ClUJIjlij

JLa-j Jl»jJjJ JLudjVI <I>Kjim (Jjj
JjJjJI a i o

j

,rt"i »j iJUlLI Jj » ..m J-«—

i

,Jj-^
.^.||j .,-.!» lf t) (jc Cja « CjLsjLlaji p-^LajlII CjLiLia- Jljilj CiU j j

ll

JU J^j- a-.11 SpLiUI ^h>-t,.,la oUkill oIjjj .oLLm^JIj «tjj>_iJlj



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

(jc \ q ,,„& jjjiAj JliJUj J-tl Jjf^ CjLji. ^rji>-jJ 6dA Cil—

«

s>kJLI iki

CiLLuaJI (jSlia fJ, \Vt . nlj SjjJ^. ijjJUutj <C)L-oJ_a.j ,«J_u, rLail Cil—a tlxU

Jj)
""»*> H (>J» (jSlSLL) 6^A Jla CuiAaXul ,^111 fljl .^.11 ,-.r ILt ,.

f | j££ .CiLo ol*J,|

.j«_L-alj JiAj iaj>« l
()
l«^j iojill oU^aJI SpU£ £-ijj •uij^.il £*oaJI

(jj, <l nlVtU C)Lo^al«il jJaJ L^jJ^sjSj (j£oj 'J'^ '"'j^ "l! "'*
»
J I * t tjlxAO plli _ Y*

(>> 1
(I
">£ oJ «Ua_ij|yLJuil oL»^l*-o jjL-ca-o plij £y> ixdaitl CiLajLuo ji l -^. - pLu

jLalUul (jt *illj gil ttr»'i/l_aJI Jya Jl»J_*J| ^j >jT .'"'Lr
' "1 - .'

°" (jajJ O-i.1

Ij-Aj .<Ala.|jJI
Ifl 'iljLr SpliS |2>v . it'll iajiU ijjjjoiU. C»LajJ*-o »U't j CaJaXll

C&i*jj <JUojI oKi <% jj^Ljj ol ja ol^jj <Jjl—o CjLi »_a pl^Jj £j]JL» ,-ixj

CjLJoill jjJoIxujj (Ijjjjl^ill (lg-a,\%,'tiiitl i_yjjjj .CiLu^Ia-o <Lki1 .-aLua-i-i.
j

SjcIS IjIa jjV Sjjj^ t^j CiLji. jj^jIsS <a^mIJI^.I Sj_cI_2 I '<$ - 2 ~|--
f
t.

|

^Trth'xiH ii^uiljill oL^jjIjLxmVI jLi«iV oLjLui jiji ^1 l(
[

'.<-_f ?_, ? ^.t |^ .„\

(> ^J -£^J <-oJaltl <^»ili«J 'tfj fl ? «J '(jSljjj .Ol jlo r ,y. .-.I >jl . t(j

^ tfl fty^ll^-uil jo^^ <y>M l^Jl >!. tiiljijjuJU JujL^jJSVI oLiU»_J|

.i^slJLuiVI oUUiJI

C,»
l°3 »u CjLa^^UJLI jJiii .ioliltl vjj^ JuC JiLLJIj Ci!iLaUJ.I iaJLxl. lijjj^, 3- .t ^

^slj^l ci(_« jj^kij ^j jn tPt-fiJ) ^jljyi
f..

\ a •; .. . 1 ,1 .i^L^ tf tf\



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

•Uxljj (_jjJI 4-cuiLU.I t5J^JI (j-o i2»U.W*ill <L<J_lLaJ, CjLo^ixi! aJaj Li^-jJ^jSj jxOa—

<Lua_jj|jLiu"jM oLojiai.1 aJoJ (j£. £J-if tS^JI ^uilolll a.jJ9i]|j .(^_ui_»llL(j .(jjj—j—aJUj

. <Lll_Al! aJj n JS mi t <l oJolLI pIjI (^Jj^ (Jl '
(|

I i " 81 (jSj»jj «pl_jJh «iI i«-i_i (jl (jS nj

CiLaaitl J^J^»

wij .
* "»ll (^u H j'iI-j « u^l?.jJl?

UUI SjIjJH

j^ Jj « ti l u*C « j
3/&L-?-»

P jWll ftjJJU»J 4 J II l> ClI «jl* •

J^iil iijii ^)Ij1 yJ«J laAj

jrji 4aJUJ,l Iji »ljA" ml ijSuU

CiL»a^ jjjjpa |3 4

—

a J •» *i ml I

£jd.jl& (j^bLA^uiV LaI-u SjjJ >

Jj 1 r» » 11 (ji»; tilli Jil-i (j*J

<i)£]| ,jj »3^ jl-*-"J JjJj"* J-*
1

JLuJ-^l cli-iJ IJUII

jj£«Jj SjLSj^ CiLtJ^J cAy Tift

ij^J ** J *l) 'J *' '** Cll>t_u]|

iji .-j ••' * " (j3tA* ijj 111 • !
*

I I

J_C tJj-«—J—II (^ J—C.I LU-J

6JJJ&. * I HI jj^Iojj Cil ^ Ij'l .1.V I

ClU llU iUi.Uu|

qLjiiiI -»i ^J ill JL-=>J JiJJJ

cUUI Jli-b t^1' J51—

J

11

.jljj^ll Jji Jj in » \\) S/Al—i-«

•J*' tf^JJ ikj J^*1 IS&

ijibjJI ClUoi.

£j_£.t_i Jj_^Jj (j&lj^ rl-t-uJ1

L«b«
.f
l^'Uk <uljw*j oLI „j j

I

I

dVL

»)Uxll j£ Jliiyi

i_jI 3 I ^ J^l ..
-^ (j—

•

atil-i-jJI JjLf-:j ol . I U II

fj^vi yl (j
*'

* ' * -^1 «' ^Hj

JujIJULi ^jiulll

Jjt ujjxJUI JjI^JI flj A. I- ml

jIa-imVI) <ijbj 111 "ill ol yiK»^M

iiuilill Jilm "ill J-ijJ ISJ-JJ

.Jjutll Jjj-miIIIj Pjill JJ

(V - Y) JSAJI

CtU^UJ.1 jJoi | (
>,jiy.<-.l Jba^ul>uiVI CiliuokuJI

_n_



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

^ur^

L

<Ud&«

<qsuij <UujLuj vi SjjaJi r _ r

JL^J^I CiljJLaj JsLuiji „ V

^l^)/! oIjjloj .feUuj? "\ _r

yi—s/i v-r

fepttJI (jjaJI .feluijtj C»|jjl* A - r

_£V_
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

j*^=JI ^ ^ _ dliiijj ,jt£ jiJ .ijS^-aVI S.l.-t-.lU oUVjJI J JK ...Jl pL^xVI

^jjIju* i_i„iii->..i «(jl£j <(CiljVjjJI LfiJ^-» *-*J£) o-aiJI Jl^J «(S^ru£ <i>t Jl r- 1 "?-> »

)

(j-a-Jj -(jVI .(SjrJjJI <_xjLjJI 3 f-a^- Ciljlaf SJjlj aLUI <>lrxt i»j) I—Ujui <a.L>VI .'II'

<<jjjJI 4Mat.ll (3 lfl« n\j (jioj CiUj^ula. hjj ^jt-i" i.i'i «<JiJLlll <_j_aJVI «L»lju ij

<jx g,_r^l CjIjII (>o i_SVI S^i-fi ^Jhj (CiljVjdJI <j_« olio 6J-C VI < ft I < "> V y-Aj

jjj^uil (J J ~> 't jjl 111 (jS aJft '(3^ (^AJjtt A£ul CiLtJ) ml -> II J PttJjJjj . ^ _ dilinj «J

(jjujl «LiJlc.
<
_a Saix-oj *^£-~ (£.>*' til ^-*"-° ,,£* 5j<» ii-> —i»J (j-o j-jl./?! CiLi o uil a>.

i^-ml-t 11 ,-iAJ r-jjjij ic-Lu UJ (jS-aj <—AjSt jJk llA "* »** f^u (£jJI (JI^—uJlj

jJk vl^ 1 S^L-aJU ^W J *>«-V^ (> Cr"W C^aif lift Jr. £A^ yl (jSLoj

.(_j^jjjU>JI iUu <JjUX4 Jx. lii».jj_oj J nl».j (jl

Jj—2 ,j-a '-^jj f^"
L»^ ttf^laiJI JSofJL jU.JJ t^l j »ill lJ_A (J t'Ljjl m» l.lj

<
(
jj_>JaJI (jja J*lu <JL&£ i~ i , ttt'i jSj <iti*t*i (jl (jSnl <L)jLaA4 i„i

i
_jjjjLiJl ».t~ 1 --fj

(j-o icjiiJ (3 liljA-iilj <UL*J1 (j^LuxaJI (jj» JJC (J lilJLiSu CjL^-ml -vll « ' - ~ a

60A CiAii LgJ^lA (jj> (^ill) L^jJ^jSlll tTjjjleu «(j-»^JI JJCJ .ol_>a_Ulj CjI » »/*»l^ll

<Jjj-» (j^ IjAjui JSlj 2^*3 jiSil ^aA ftjfll t-*j.» n l^« dJUj .^jj^. (JC mm (iZiL i ,<a)j\.\

.uj^LiaiVI (^uAjj J o <">
1 % \ ti-y (j-4—fi (auI—uiVI (gj *t mil (j (jilj .<_J ui 4 • JjjS

^Cjjn-^ ft (3 ujuiu 1 M fl tl^jjjLaJtjj (J'
^•1**! (3 «l ap~ » L^j| j\j <auJ| CjLi «—uil =*.«

^jln*i mm ill ^jl (jl .(j^LuaAJt 60A A-^-l>> l-i^-Jj .oli io^oilj ^^".1 .—-i. It ^ <Lal_c

Qi"*^J J^ CC-»J^ UJ^»J «(V*"^J tlil_»U_t)
(> » »"j «~tj*cZj <£jktj »^ft >"» <jl



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

u-° ^^^"La- La-* < i ! -> I I ilVlj jIoxJLIj .uj^xula. ^.o.uj jjl (j^-°j (4j31=lLo .-. I >l« f \

l> <CjxL> <cjjva-a p-LI ^jU" i n"! 4jijji£j 5J>fa.1 dll* -fjJIj .«-flJ_>x_jJI |JA JliLa.

I^jSIj j <->j.>-U.I cljUjVI ,> icj^a^i Jx. aUicVL foUUIj ^j^LJI £iUa*]|

.i_ij*uL». JjlJ La (^». <jjju Lo iJAj .<ula.|jj|

•JU^-^b *-«j_>^l i> Jj^aJI ij Jjij jfi dJilj La. £j^ jLj^ jj> .-j •!- II jjli

(^uL^I jx. Ja_*S L$j1 ^1 (digital) <;^5j oL^la. ^ obj-^UJI ^Uv^-aj

^ ^i.| I iVu-. lilllAj .Lfrlo £>^» jkLSjlMj .1
d j ll j>.Li_)1 Ji-Jj <^*ili :4_iL-uiyi

jl IjLL»^£ ^jL»_« (jul—uil Jut Ja-so ^jJIj .(analoge) L^uLSJI ^a cjLj-u»L_aJI

^Jj-q <4,\ia « f-H)- (3 (1)"^*'' j* "* " <3 »>!•>" "U <La-uiLjJuI .*! ij ...I- l|j Jtj/." ..,« <jj| a

.(jSliil Jlc SjUnnll

jX^iIjIjulu (j _£JLu3 <_jj-ujUk. Tt-jJzjA oljl j mi l ,.,-Tt..Tni (jj JjJ-Jll (jVI AJ-ilJ

jjjj CiVI—-iJI t>e**^ l3j -J^l AM (j^ ^1—"Jl >^L_tlj Jj_i—ii_ll| u-ijjii «f j flljX

(jUj ,4,m. 4 n<|o nbV ^.o.^atl cjUj.i.iI a. II ^j (Special-purpose computer)

J-i-o * *
(j
» « Aj£-i (c4^ "'-tjj-i-a a,lg_a (£Jjj (JLaCjfl j ^ » '*^~ II CiLij) ml -^ II »U.< r.

.SjbiU jjjUj £Lu1j ,<*kiAI JLcl -LLijIj .(^LLiil giJIj «^>LII Jt SjUj ...II

61AA (jVj C>ljUuVI l-iIj k i.'i I ^JVJIJJ IS^J iJl "t-"^—• 0-0 JLatVI ijj—ujL_-V Jj_a_l»j

«L»,n uu I J 'If ijlt^'i LuLi iaUJ-II (j-o <Qla _/\i- JJ£. (^ L|-»li< *> *t u>l (jiVu CjUJ—ml t I

.(general-purpose computer) n^UJI ^i^l olJ cL^LJI»

^a Ljui oUjLdl ^ jll^V JLtlll a<«h; ft L>,^ '. ..,-, ^1 c^Lj ...1 ^1 1

jj .ic^pjJIj <_>*ojJI ^ l^jja-t i
«!">">j .jklx. (jojii Ciljj << j ft *j <5_»JjJiUI SjLc

uax jj .Lfla .tji'm't ,jill i*kUI <a.U. o ->
. ij LjJ i_S_aJil i^ilj-nilj Sj

() >VI

- 0* -



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. |.ri.ri .i .iNJj.i'i.j.iL

(central <jJS^J.I <^JUil Sj^j ^"'"1 'J 1^?- '^L°J A\lA~\ cjV^I 6aa jjLi oVI a ,U

.(CPU) ^coL Ijl ^A.l J^j processing unit)

?v ,
> — j :_jwalic <G^Li £ja ijjSjll <L^Juu.l Sil_=k.j tjjjS" iililjj—tul aJI aJ=j o j

3^"^ L? *—j '"^ * £j"v j^j «^^j«l oJ^J' Si^jj <5jH_> iiiJi Siia.jj <
(j"'''L? *—

*

««—aJl

La JS pIjj&Jj) [<jjlii.!j r-_>lajj_j *,oa.JLi i—ij-ml,^ J.I rt ft m" (jill JJyJj' "I—*1J—»"> ft (-.4

y % J" LjjJI ^pljjJI <Cj.na o y«4^ Sjlxj uJI Si.) ->^j I—o| .<5lwj_2w.y i-jj

—

luI aJI a_o ua

.JauJJ <Loj^LLI j^JUlLlj < il jn-t. II SuA^.j jjyJ '^jhj i-j^j-ujLsJj jo 5" <J"' oljl—aj^M

I4J Jjulj ^jjJI CjljL*j*>Mj CiljLjll ^jJiUVI 6->=-*-' LJ*^ ^jJj^' (jj-aJI Sa_r>.j La!

JUJLl

-A»

OM^xaJll

SjlaXuiJI

S.ia.j

(S^'i

5 f*^^l ji * fJjVl 3j SliJI

z
olaxj

El>yi^ Jlijjfl

-Sliil

s^ki L^ill Ij| :Arithmetic and Logic Unit (ALU) (^Hlj oLui^JI S^j

JtiflTill <Llill CjljjLoVI qj> <£.ji>-a JlC ^gj)7i-t" UU^is.^ <JjJjJI 4t.nl -> il Jx.

gj£. JJJJ V ^i5i <IiAa. S^ji.<-> o 6AA oljLfcjVI <Cj)n-\ n (jjii 4 1 ml -> II 6J-A (Jj



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

\jX^u Jx.1 .UjjiU. CjVI Jl Jj . -v
">*'

ll»J-a-J .yyuaJlj <_a_tu_Ulj £„>kllj - > ~
<l

.^jjjl l CjLUxII sbtj JJ^aJI J n .mlJ Jj|>" L^LIac ,j1 J^ '''J'
*"

.J
* <tj

4cjAa_o jj-JLij Jj(33 A5 CjI^UjVI itj^a-a
f
>> ^ <jT ^jlajt \1&j .liljj Jl Loj

i_.Lu±aJI Soa.jj ,CjIJL«j| Lcj-aaj Jx ,_ij ...I -. II (jj "r..i .4.KI .VI I u ..i'..j

j_>3 Ijl ^L^VI 11a Jjij .cjIjUuVI j_i£ ^1 jSljjJI Lt^_«u> ^ (3LU.IJ

U^io J£ ojSIj cJJJ^ t-a?J jL«jl Jj jrtla^ ujjouUJI
(jl ^j.j..! -Jl -~ .-~ »

S/Alxo i_u^"> n ij Ljjji JS ,jV ««LjSUI jL»jJ» «fj n nri I
j >jr

|

jll~"j .Ciljl—ju»VI

jl4^JJ £iljL»j[ £fcjn-^rt (j^L^ Vs^^' ^.ouuemj .6nL! . .j ...I ^11 (jSLoj p
lJ
SJ

ti&II Ji« .£.,^1 oljU-^tj VJ .. . I ->H ^jJUl jvh ^, -, ...yi J| jli^VL

ja=^ liili <<jjJj <L-luU. Ji-ii Lojic :Control Unit (CU) *jU....h Sj^j _ u

SiAa.j (J[ jlalll (jSjuj . IAJ_J—iHl ^lalllj ! * II S^l_a-j d ^ j"J IfJj—i—

i

<_aaU5 Jl _>lilj| ^ U 5 lj_^.lj l-u .^1 VI ^jJj V o^i-i l4Jl^j SjU; ...II

/^Lillj i_.l_uiaJI S^a-j) 5^_xuL_aJI JLc jljjl JlC Li ukJI aj («j»L>j) CiIjLjij!

ijJJj p|j| Sj lnj . ni l Sa^i-J «i|U" in" Jla» JS Jx. (jSJj .CjIjI^jVI 6ilA *-» ^ ...I'i-iII 1

<<UJjylSJI jSIjJ LaA ijInUlj i_il nir> llj SjItm mil jJiiAa-j jjl *•"--j <<UjLA 4 tyuij

(liljVI Sj^lJJI LiL^I .^^u) JjVI o^JI :Primary Storage JjV> u>JI - £
(jl . '">_? L*-"l ^"^i^lj 'U- -"^! i_j^AuLaJI Jx. v_ia.jJLi iJjj] Ciljl tjjJ (jlj>—i. jJfc

lj-a S.^jVjS <jDjju-a L^it^J 4_jJjVI Sj_SljJI (j jSij cj' ^ O^^} '^J~>^J •P^'—*J

<LLa- JS I'ltin'j .CiU^ixXI ^j-tt 4\n ^ (jj-i. I .()Vn JSJ (jSLaj .Libi—aJI jl jv-Jal^JLl

jA o!>i*JI .(contents) ciLj"i-k aj (address) <jl_$k: :Lqa ca^^-* uJj^*^ u>*-



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

.YV jA Uj*.' inllj 4oJljJI «L-±ikJI (jl_jitj t\ jA <jli. Jj] jjljixi 3 Ai. I I . a , >

s^uiLxjd s_>j '^-> ) (jj> r>3ij I4J1 u* (jOjjLtajj ^/"j i«-»Ia-> 4_jJjVI s^-^ijji j * * **?
1

<jj£_)il «LiJUU SJa.j ,jI /pJ1*^ S/^Lj Sjj »iit (jjl*J Jjl .1 j'ijJ^JI *' «*"
Lfljta

»WJ \J Jji—i. jj-a (S_>-S|j 4_jlUj (jj_iL <( Ua. ill CjUj ~~\ n (J| J —" (\l (jSL»

(random access q.IK.^ « tf_>j v; ., .,,11 la-^Jj . Y H J[

i^aj ^ Loalc jt.^'imj .jLaSIj m.,..«JI Ji-IJll S_>_£lJ (jJajj nemory) (RAM)

i_i_o-uiLaJI «_alj^j (j^a- jjLfl <iill.il <Lajjjj ''^ *-£^ ^c-j%u->

Sj£|jj| ^0 CiIjUjVI JalijJI <>> ijjSjll iaJUU SAa.j (jiaj

^->"i in jla .Ui(_aic

.«U isij ^jj| JjjlJJ <JjUo <Cj^ <uljVI

Jj!LojJ AjiJLujj <jl (jJLoj QGlIUj ._A i^jIa».j (Jj» <Lajuajj_jJI SjSklill (jjijj <U)U

(j <iji.j C£-*i (j^tiill Ji») Pjji ^1 ^ £>vilUJI jj ^U^JIj . \ j _)fl.«a >L3jVI

JjSjJII J1o3 iiillll <JLoJlj ^ ixlji) JiaS ^LJI ^J^i .K^a. jl C.L5 3 II -^

T ajAj-ujJ (_5.il I aIIti'iiI ,jfA_* .(JUjJI »IU'ill ,_uUo U* ii.l_jj|j _jijuajjj j a , ^

<jjLj£ j^LSjl Jl UL_j^wj t_ia.jjj L-ij m l a JI |j Ciljl 1 ill (j^kj (j^Jj .<_>"' "'^

^ n '"J Sa=Jj <jjIjj <jjj-« J^oj jl
fl

> J$j .l»gJLjJ1 ^a-a.j 1
o

Y\ »" ,jt (jiaj

.(binary digit) J IjL^^l (bit)

3j .<JjVI Sj^lJJI J <jSL1jJI <jj^J.| JA«j j iitLk^, cilja.j .-.^.^ -. ...
| j_3j

_ Cj^—ua^ail b\ i m1» j^A LjJjJ^JVI Cjlj—a.jJI 6dA <jU <a«-^' -! .j ! ~

l^uS ^jjai'im nj i-jj m l -il l (> tjjj j »

:

> .,,. 1,1 j^idj Vj ((Semiconductors

.5JjVI SjSIjJI pUj j J. .iA-i...i
| La.^^ilL

LjJuo JS Jloj ^lll CjIj^jJI AOA jja CuIj JJt (>» ciJlli <fJjVI Sj^IjJI 3 J; j

i_ul_>l.l JJt jLlJ-i.1 jVJJ t^_ij m l
>>,l l

(

i n . <ij d^a-J -(bit) SciaJj JaSllS <_j2^_a

ji.Vl c-o .VJ_u,U!J ^JjiLI ^l.^lmVI Jl air. mVL Sj_^Ij i_ilA. JU i_j5LiUI

oLjLlJI ojbjl UK ,<iiLll j JLliLkill ^lj.1 JJ£. jIj, UK «Gl j l

;
" ^- Vl^

_or
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j La.^'iintl ^uLSJI S*la.jj .S^lill ,> 6J_a.[$JI 4 j,l> II j Ifij-i. (j£oj ,_jlll

.^J Jl V>>U.U. <> <_JSJI
p ?

•», il'>jj .«word <J£JI» ^ i^jVI S^Lill

.(bit) A ijj> iiJjA (j^i. Saa.j >. ».io^J (byte) plK^n «..w-. ...jj

Saa.j c5j^j <<j^iJI ?j /ijJI oUjill Jl <_il_ual :Registers .-.m^ ,..t| _ j

Si ft .mil (j^aJI <Ul5jJlj loa. iaj^^aJI SJ£a.VI (>» <g-J>"? n J*. iijiljll «LoJLji1I

,1,1a. 4aJlc. (j^ySj J t>. mi l S^M (jV JjAawo Ci^l t i ii 1 1 6.AA Jj£.j C'N ^ v
jvlSjl J<l». JiO <<-toLi. l—ftjUij F-UJ QUJ) ml til (jA>»J |J Cl|^T» iuU ».l^.t ""J

i_i
<

_9-ujlaJj <U2Jolllj <U-l£>LjJI i2>jLaaJI A toLi .aj ."I-IiqLj Ci\ llftf Ij 'lf (5_>,T> . > U

Sjj) "\'J <i_jj-LuLa.il Aj5j Ja*j ug-^-J .Jt mi l Jl V,ji CjuLiaII Ci.UTu I lj| j •vVt

Cijl % mi l (JlJ) (>o *-»L»UjJI J*jj tSj.n'l i,un

dijLuJi .uiaj y-t

(t_ij-_jL_JI j£lj- Mn-% <Li_J_A_aJI jj) yj—uil. til «LjJjVI S_>-_I_JI ^1 i_i_t t

_jL> «_->t_-JI f*
't~" -" La J£ (jL5 <<Ii_UjJI t_jj|jll J_aJ "Ujj_/__)l rujliua (j-o <£,j*i u-i—

a

S^_ilJ j *,«_ tfl jjU _11_J .£jjL-_LI U^Jlaj JjlilJI ----Ijj'Ij j i <-< I t j_A 6j i n~\

J< * Jlc Ljpl ^1 <cjIa_*!_jJIj jLL-^VI (><» <i l min i J^-i Jx- Jjaj ijl i_ itj ijjjaiLoJI

- ,>a. "....". ^iJI 55j^JI j> oliLuJI JUj--~ (jl \ ml .»1 o^^-1"! dllAj <-jjL£ j».1_5j1

<j__»j _,_JI <j_L__I 43^11 Jl (4__»L_. 3j-jj .iijift {.LlJ ,__.j,>-a.) Lfrj oULj-JI

<> U^JLl Jili <> ^l__ll jwltUI Jl J^__l _,! _£~ jwlijVLi .L^; «jl vj- 1^
r
U&Ut L^.w "

..... yUl (Y) SjcUJI Jl SjUI j lj ..t A 1 ...-. ^1 ( V) S^Ull

J^U. <> cJJJ jOjj .(S^\ ^J** Jj=-i (jl V^ cr*J5-> **• ''i/
5, ^ ^^ '^k^ 1

«Ltt^t"> mil Sj Sj mi l >Jaj JcljS

.$) i^UJI jj^JI jl ^ij^pJI Jl. .V*3^ 1 *if-oJLj oj& ^ i^ll cUjlxLL-i

i»iU Jl « '•- -yi
:

i-jSUSJI ^b-ail lx«^ S^WI j o^^ '(^j J^ 1-^ ^J ,:t

^jSljll kVf <Juk\-a ,jfi <Jjai« SdAtsLa ^Jh ialt Sjj^cu SjiAJI <a»Uj -<Jf«-o S_>i_ji.

.iiJla-o Sw>Ui. ^Ij3 iilliJ.1 oL»j-ujUJI j>
^'i '

""'j -j*j J^ J^^ c£JJI<J^L£JI

-.jjSfl j-luIj J^A» qU^-i ...-, (jlixSLi. ^tUSLS dlliAj
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^jLilll <jl^.Ij ijjijJI Jjj=OJI S^Lis ^11 1 jl .,-.
" -^1 ^j : EBCDIC - \

Aoisuj (Extended Binary - Coded Decimal Interchange Code) a^L&ll

1^1 ^Isj Ij_aj .(8-bit patterns) Z&\£ ljjIj-o i^LoS Jx. (gj "»-.j w JJI WJI

«oLojl*JLI Jjj=-U <^^-VI ijjL^ 1 *>LiJI» C )U,^I IjL^LAl yj.j : ASCII- Y

LaIJI aoXjjj (American Standard Code for Information Interchange)

,j1 (ji^j Jajk_i (Y) ^YV jijj l-i*j Sjj'-" ^b- *—*—i—"* d-*1 tsj—"*^ i^jJI

. <LuaLaJI jj_ojjlj iLSjalj i_sjj^JI J"«*l *.<-v~ ...»

i_ijjoJI Jn mm IJ-Aj "—»J ml % II j J i ,.n ."j j—oj ( ' * '
) (J* V-*-^ '—° JlAAj

(Cuj .^>^VI S^UJI jj--Jlj - ') J'^^b (°Y=Yn+Y1) S.r^-^lj S^£JI

«U5jj null CjIjIjIcVI Jl jUj-uiVIj oLjjjjLsJI (j S^LuiJI LujIS _>!_">%

I

aUjV (> ^jj 3j5Lij uSlj* -kolj jlii tuLi .^i.Wll JuSl5 ^1 ^"> ...j c^-j

VJJkU lwjJI *lAJ jrviuiS ioSlS fjal ...j dUJJ .$ll-» V\ \ ^Jl ^ J*iJ (jl !"»<:<.;

aj"- II Jjaaj Jo-aj (jli «ASCII jxliij jj .(gj»iuul f^2jJI jl J- ^! Jl ijjadl (Jj*i n*i I

.VO ^jiJI fJiJJ c5Jljil ^51^11 j^jJI 4 ft oSjJI j ja
tf
iJ| 1001011 ja K

dijl^ la| Loji «_£_>»;» (jl .j ••1^ II jx. l_i^j1j idiljLju-jJI 6>1a a-a Jj>Lj_11I jvjj la^-j

>"()• V liili LjUtfilj .4j51jjJI ^Sl^JJ UxaJ j1 LuLiS IjJC ^ fcoxa <jlk CiLlj3a.n

(Ja. jl jti A~11 JLactj >j5j i±ij -> plj_i.y|j JLa-kiVI cilj—&.J >^ I—a la_4_i .liLlij

rt "* * t^jjllfi n jA Lo . i ... "^"j ** t '

>
j* ''!

L4-*»uijj .zmIS j-5j ASMP49 l^ouu^ 4^»j*JI oiLja^llJ Lj.wIhiH 5j a .V.llj

.(^uajIU.Ij .~>la .^.Ij^ll ixi^jJI <LaJali1

j JliJI jbuVI .Ut»J Ial5lll jj£± (jl J4 (^LuiVI j vJJ-iiiUJI <!*&. l_« J^ (jl

lojlc ^IU'i (Allj) ^'j^fV O* <JlJ»J.I AOA .1 n i "u (jlJt oljl—«j)fl <-Cj

^JLJ.1 j c^-j. ...11 ja.1j .<JjVI .-jjjaiUJI SjSlJ L^U. j ,jjij (g-«Lljj <-j-

flL^„a



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

Ijjilj .iillaJ.1 obji.iUI I (j iitLL-a CtUn.uu J-y.iitl IjuJi Jx. jlkjj .(Jlill J>l—*jVI

.LUils ^ SjjJI Io-jIj .(Program counter) g^LijJI aloe <j »...". «l_Jc jtU;.,.

£_>ij <u«ii Cj2j1\ jj .gjjlijJI alaxi v^ijj t?ill oU^I j jWV S_>ki—uJI S,i_->j

Ja^i Sj tnj iJ I Saa.j j».^SjJ . Ja.^UI jl*j)U ^jilill ,>> (j<n "m <jl-iw g-oljjjJI ala_C

^lalLlj >_jl m-JISaa-j jj!jj '^jSj jWV <uaL» jLjiaJi (jl jljyVI (decode) S_)iA

^ill oSjJI ,^aj <(cycle time) SjjaJI cJj o^Mj *-£^' f\>Tp'
'"'*.'j •"* ~ jj

,\.a*i"l) <c_rjj i_fl i<-ijJ jl <n*i in jl <Lju1—ui (jjjl i ttll Sit *>JJ .(lA-3" o Ci3_$ (J ' *>
*'

'
***'*

(millions of instructions ijiliJI J> oljl*j)fl c&^Uj ^US £u,t .-Jl .-.i.j ...I ^u

.(MIPS) «t>ujAi>» u fti jj per second)

^j^.w-...,/, ,^j .Laii L^» <j^iiui j^ijjJij jrL>i.yij ju^ay! s>^_^.ij .4j3-^^i

<jj£jJ.I «UJUil SiAa-J i_i*uLu itij-nj «lSaJJ.I S>f^-VI 6JA pLujbJ J[ o^f-^ v-»J »iL->- 1 1

:,_A ij-o^yc- iuju ijjLuioJI S>fiJI JiA&jj .(jnSil l o^Jj

JalUJlf !_.J-ujLiJI >juj ^lAjh JOaJ ^lll (^Aj lyij !!-> II i)ii.|jJI 4cL-uJI J-Cjui _ \

•CjIjIjuVI "ui't'tj

J-»L*1j ^1 (IjiliiJI jj*jl\ aac) cliLJI j>->%. ^is-j IIaj oljUJI j^ ^LuuI _ Y

abjl UKj .i_JjVI SjSlaJI ,> jl Jl L« ^ Jilj Sj^ J£ J Vj ...1 -^l t 1^

,ji(u (uf^ (jjaac <iL^l) Ju iiL-jJI op -(data path) oliUJI j*. j^Luul

.iliUI oljjj ,> J3l aac J UJL^l



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

£-* jJ>IA\ j^L pIjVI ,> Vjj Sjl^Ij ££L jUjl £_« SpiL-a ?\. . »

oLUtj cUJL^il (> iLuixu J^Lk vUiU <_^L^. oili s^\3 _>j Li .^

<U .nail

,> L&a3 US .SjSlIll aoa ji^x j|jj[ USi .^^L^JJ 4-JjVI Sj_SI jJI >
r

> _ i

f^-*- UJ^ CA=»- ^ f*-° l-i*J -U^ <^liL*jJlj oljbuVI j> jhlSI Cilx^S £J_i.

SjijUl ^ UJI ^^Jl jl fkiiJU.VI Cilj 4aijJ&)M 4o*2jl oL^u-UJI ^A.x, <j|

tf^l J jl^VI SjJ5j j»-*»1\ ^iL^ j t-lj J1A. .-flJi^j L_^ ^^Ij j^l

^t^ej Lu-"^ -5**° s>* 45^1 (microcomputer) <j;jj^U.\ v^luLJI aaj c^Ll^AJI

JSI4JI Vv>J*L=JI 0=^ ^j-AVI ^L^UI ,)j .^LiJI <> olio Sj_c "tfl .JdSj V jJ5j

^JLuj ^Illj ^rybJl <> iiju^L Sj-t JJl; &jJI (Super Computer j"j n -»< _>f>^)

<> S^ Oli^^j Ifil^ll Jao <jjJaJI ^iA (^j^ .jS_si J u ...
;

. ^ . j^^
<K-A- 4a.|p tfjblS C^, .oULWi/lj o^l^VI sru * fayi ^ui .-.i

:j -I -1 1

(jAaj ia^u> £j£j aS ^^uJI J ijjLxuljaJI iJluoj] J > > ~ •; ...l | ,". ! -vlL.^ Uj

^Jl v>«L=Jlj (j^jJI gJUil Jlo oUJLuuaxu ^o„u ,jaJi .dJji <jSj-«j P,cSJI

ola^uiUJIj ^^iu^JI JUtVI oL^^Uj ^ai^UI ^.j^UJIj JjjUl ..j ...I -.I
jj

.S^^SJ! cLj . ..I ->l lj .(Super mini) <J5UI S^juL-JI cUj-^UJIj .g^.* .^i
|

-0V_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

VJ^^ J-11 £»5ikT iJLiU J i > » Jc. oljl^j ^yuAs*. JjJLi ,S>j_S <_cjv*ij L_iAj1

j\aP' L-«1 .(minicomputer) ^Ue. .j^U. <».<. .,:; ,^*-« v>*-"'j ^*-« c-U -<-,lj ^ t

Sj^Jj (IC) <L>1£l» SjSb jjUJL V gJU_a ja (minicomputer) jaSaJI gJUJ.1

Cj[j1^u Sat JoSj (Ljj_>_3j J\ n j V1111 i i oi
) gj| £jj U^kS (jj<jlj -.. iaj^ Jjt

oULJI cl^ ^LluS! Jjljaj -(<jil5JI j «-flVifl cl^ Sac) f
_.

-. P^k, cljL^l

,>. jj^I J| JJAilll JdJLa Jr^jlj .CiVUJI tjiuu 1^ L_uliii lj-oj Y"Y JJ ajJI J^all

fdU-9 j <Ju3aJI oU-JUi.1 ojS ,ilni .(iiiliJI j jUjI (jjAo (> j5S1) oaJj uoijj^

,jiLi Loi .tiSLo j] Jjjjjui <UaJ J-C Sjtij mil Jjuo 4m,t> n Mnfl.n *ljtj J —'•.^ » oVUJI

.oUJUll Ai4

^IjA.|j JLa.j[ Cjlja-oj <Lo&}Lo "Uljl SjSIJj tiJjjjj i3e^J g-it » - j—i.lj lA^J

J31I.I ^-jj.mI ->.Hj .(microcomputer) ^jIj ^j^U. jc J --—.i... ii^lS S>-£Ijj

Jlo llaj .uij JUtl pIjV ^.^"iiim SiLSJI ciLj^il, .-> II <> ^^ ja (home computer)

(personal ^A, All .j^LJI U .V>«.UJI VL«JV ji <jij^J.I oU.».-a,.ll <ij\j-a

f
« «-»« (^jjSLjLa uj^^j^Lv ^LVI j> d ,« <(PC) —i Ijl o'i'a I i_fl_>_j>j c^iJIj computer)

<j ici-^ mil oLj-ujIoJI Jjuajj .JLacVI (ji»l_)_cV SjLc <jil^ <(£j_>_aJI aL)„,A,-*i 11jU

(ji L^ '(J^lll i-jj)»»i-tll u-a [5j5l jrlji.[j J^-Jl
Ci1a*-«ij jj^1 ^jjjIj j^bJ *^^- '^

( T _ 1 ) Js Al l {j Jj'^J'j •Jj^''' '-jj-u'La-'l ^*-ui (j-° Jti tcn "* *
"" 1—i^^-tuLaJt j» i n

ciLj) ...I -> jjj» Small business computers S^A_.a,ll JLocMI oLj, ...I -^

oIjj ' ill > I I (>» Jj^l "Ljjilj S^-iljj jr(^_a.|j JLi.jJ CjIjJ-5j SJj^—a Zijj. 6 jl—a

ijljiVI (j-« Vja S^i inll CjI nt^Vll (3 *ldaJ-uiiU ,> n i îj Jj£l 1 aKlj <( j i <i ->—AJI

.S_/V_l^ •LaJala jxLuiSl jj-o rt.iiiial Qui m-t IL ftJ^J /pJ' C»Ijj
)
.iiiI t. 1 1 I

fl.
'ioj

_oA_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

jx^l jj JUuSJI SjSlill ji^a. itjwu
Jl U O-*

ljjUjcVI l^jUicVI jjivin U1JM|I.-Vl|

jVjj Y • •

•

OuLULu 1 uiijjj • , Y IBM PC/AT (C n^ " V-JJ Mil-*

jVjj • , • • > OliLiUula T 0".'J ft " >
' UNISYS

B-1000

A>j V ,
• ' • QjUUjbft Y U"iJ* "

>
° jl"_i-j_u

PDP 11/44

^» irt i-ij ull-^

jVjj ^ < , • • • ojLiulu A ^JUVil t Eclips

MV/10000

JSU jiu

jX*J ujtfl* ^ cuUIjlu Y*Y (JUJlLO Y^ IBM 3090 -«s

jVjj ojjI* ^
' ojUUu» Y • • « . i""" T * T-tfbS JSU

(Y - V) J&AII

Obj^ulaJJ diliiai ^SU iliaVI lK^

i_j_j ml -> ll» plUin ft jA aL^jVIj (j^aj- o il l jj-« _>J_2 jjSl ^rJJJ (^jJI p I In i rt ll

J[ S_)L_ii.5U oLu-i_uJI JiLi. jJk-uaJLI IJL-A j j h .(minicomputer) ((^juLuaJI

^>*-LU CjlP ^1 ^' t-Lfr^J C<l 111 nijll (j-eULJ—8 ,ji*—o *Jl (Jjt tjj—uil—a. i—Ltj 1 *il PlJl

oLL«aljil icj ,
«?.«j jjlx-ft j_4-J jVjJ (Y • , » « • _ ,

• «) Qo ,_J>>uiLaJI

<jl£ Cil.jjjl.aj 1 1 jlc <jl-^J
l*-"\5 --£-^ J^ '*

.'
iiJla-a j t . ml l l.i$J i-jj-mLaJI <j SjijSlI

t^ij-mla..!! (jS> n'tj V A-a^aJI •LkxuijXa "LalaXo SjljV (J n*1i 11
"1 f\>jJI liAA £)-o >—

»

J) .
'" I *» I I

«*~
'd
" (^JUI JjlfJI j^LjJIj CiI'mt unll J-L-C 3j|jj jjj> o^Jj -^jl^l 6-0 ^-aa—All

jjfiilj Ida. <LJlc (JjjlAll i_j^jjiU»JI oLiil^-at Q*>.» 10I Adi J^iJijJI i—i^o-uiLxJI UajijJ^i

jA LjJLa. J-La.^1 JjUJI (jjSj JJ)j .jt->->ll <L^uj1a Laliltl j JjuJI Sjlj^ <^*^ <>°

!!_pj ^ Vj _>xxJI

u^jjuiLaJI jx hi Ubfc. (5^1 iiij 6_>*^ui ujjjuiLa. jjb (Super mini) J5L4JI ^uLuJI

lit jxJ^.'iiiijj -(1>^*JI tillj |J ^J-fill Lj^j-uiLaJI fLI (5jl—uiJ 6p|jlj CjLIuLojJI (j (j-JjJ-l

^•l"~~ (JLlI ._.j 1-^ II CjLjIaC. fg] .<Uk.UlJI CjLiiaaJI (j LJl^> <—'VJ—uiL-aJI ^ f^^'

,jXLh* iiiUj i_i^-uilaJI Qo j fil 1 11 n JcLSj JJ

_o<\_



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. |.ri.ri .i .iNJj.i'i.j.iL

^-iKj (jfi .(^a—ui UiLft^ oLj ,.,! ->it ^t ja mainframe .^jSJI ^j^LaJI

CjLalilll JLafcl Sjljlj j».J-*Jj o ",1 J " ^ *
J-* ^j^ «£-Cjuij J-o_*JJ ^rOLiJI ££j}(_x.

.jj^U. j^_i (Supercomputer) JSl^ll VJ_u<LJ| LI .pA^cj fcL-uJl ^..f.j ^

ipLAUl ciU.^J|j 4j^=J( JUa-VU J^iJI J^ cli-iklJI &Ia >^Jo i^a. .idll^

A .ljL=k <jJU. ClU. rvuj

^jLaJI pJL-llj ij^wLJI (>j JjiaJI

(r-r) jiidi



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

<la j5£t p^jii &] (jSJj .LLcu <iiSj ox.,<mJ Jj-uj Lji UllaaS ^IJI . a^ l. -.l
| ^

ii (jilj .^-jjm iK II gJjJV £JLj ^a-I» V _ V Ji-AJIj .<£.j^aj U ^ .^. ^^i, ^ j_s

(> V <i*2j .£*, JjlA^JI j S^ijlil ciL^^LiJLt (jji; ^L&JI Ija <ui 1j_& ^jj| c*3^JI

^j.m.UJI 1^1^ <j J5l«JI j^LULS SjSIUI j^a. Vj, <*-^-ll X> j » ...II J
:
~ k

JLkj^l Ct\*JLij laLuj] o « V

a^=> " ' f-vAj ^iua* jyjlill i».jJ |>.1-̂ j mil ^ JU.j)ll j tf.jj * J_>UI j *t <
1

Uj^u ^lll <i^JU 3^_,j a_iJ^JU <_al£JI <lSU <^L_iJ.I c^Lil! jx U; - -sylij

H*f ^^ -Jliviyi J^ ^-il (jJb i. utt'l l £JjU_o CuLS iLjla SJLilj ..j ! ~ ||

el* ,j1 -£* -vr.LlLijJl JjjaSJ (>i>jJ^A oLSUqj) ujj ...I -til c»L5Lki j •jj-Sj J-»_c.

(JS?» -^Jl j\5^aJI C.lJ cLiLJI JU.4 CiLLot j3£\j ,iia.V --.I w'.-
l I.

j ?J ly.<-.l|

vjjJLut idllAj (^uJaljiA Xxxuj J| <li.jll CitiK tH ^ fl *, J-i -j »" CjVI JiL-i. £yt

JLi.jl jvjj .Ci^l—=JI ^jo a. (jj . Lj^JaJ <£j| A "1 n I « j»~ <j-*J "^J *ljV J al"»~ *

.iulklt <J5U <4jL1^ j^LL. U.jJ ^^,,,1 ^ ill jvulill Ji,V, n J^U. ,> oULJI

Ji JU.jVI Lh?^£; ^ . ..j 5 1 H I JSI^ Jjl tfj_o.I zixjjJcJI J| JLAj)f| . ^

Cillu-JI . i .nYu ^ j(>uiVI J iy^SJI Jl JLLjy S^a.t Co*k J-5j .JcJj^l

jl cu^Li J .(reel) ^j5b iujA Jli Jx ^ji; aS L»,< ^ " .„t,| iLytiVlj

.J&l^uJI pin i<> Jx. J ...iLI\« -
(J »JLv. J^jlu

jlfr^JI j,p ipli S^^j .(Magnatic disc) WjLLiil u^l^SVli ui^c (j^t>Sl

«ia.j jx. «fj uoU iLq Jji^> < pjjLUI «La.jJ jjx, Jijj yjJI oIjLjujJI j » "_

>t>oj3JI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

£,1 (^j i.jLi»J.I ._j^u.LJI ik^ Jx. Sja All CiliLJIj 3.... ^Ul'.il
l JUkjVI

jujaJI jj (Computer tape drives) ^j^LJI aLj^,] ^Lil^m «h ^-...^, )jj&

Cm iiiKH jl IujulH jl (jo^l Jx. Sj&uJlI oljLjJI «LljS Sjl^l joj ,CiVlaJI {jm

Sj-iiL-o _/>x. <t_uaLL SjHh?*' {^1'^" '"" <LajjjLi_S i_jj luL=w ZbjiiA Jl p_i_>jjlill at

Sjj) <-> (j^l^-JaVI jl SAa^viVI cjIjjLS iuijj csj-^-1 o^L». jj .(off - line)

.aS (j-ajill ctl.ia.jJ ^ajilaJI JLA.j)fl l_»1 ,i_»j .! %JI Jl (on - line) S^L*

<L^1 jrLliJ J-fc <-jLU5JI AtU\ £>1 j1 .<e^A>JI yj ! ">U Jl S^Li n 1»jjj

(Magnetic ^imUImII jj^JI j^j jj^> .^-"J :<^<JjJalJiJ.I jj^aJI jj^j j^*^ - *

JLkj[ La.jJjxti <(MICR) 1jL«xLLl i-i^^aj (^illj ink character recognition)

(Vq jU • /cJLuii lil-uaJI i)° •! (Jl Cijlu IjLs ,<Ll£jual,l <fcl,*i is\\\ <LI all «t o_j a

Sxll^JI JJ,>UV f
ltj Ifcliu f5

.yjjLiItl ^ lMu <*J_JJ.I f
UjVI

t^uJ 1_>—32 ,jl o^oJ IfJ^ (j-A l_AJjlj_i
f»—

a!j .liljSLuaJI ^ia*. jjj aA.1 «U_J»jveJ.I

aJ_)J .JjIaxII *~"<lj ,^j^sX\ j\ .< -Ti I MICR jj—«j (jLi «ijj< . /il l £jJ=»J <L£-»—

jljj.1 jJ^Ja) <fj unUI'itn jlj_« Jx (gj .t-kj ooL-i. ^J dmaJI Jx. £jLj tlLcJI

l<.^ ,_"<" ^LaJ .(ujjjjiUJI <k-uj|jj SnljiU J^-ujI jklljVI J*e^ <-J- » jln l 'ii ll

-0^1 JJ-°J J....X«J 5j a ->1 JXA <> liA jOjj ^^JaliUI jj_aJL_i ^j^-U-ll

^ jj-JI 6JA L.aha"j .Vj^LJI Ut^3j iiS.^ jj-*j^ j i
"' oIjLj-jJIj

|JJ> j jvjll .liili-. C>ll»fJ <C>jka j>«j Jl u^^J f^ l* -*' 1 1

"
c^l-^Lx.



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

i_ijml«>H jojUIL L^JLa-j"^ ia.Uk dllA ^yuj dJjJ < -«'

(Optecal mark L5,>*i. ciLaiUll j-,> „ta* tU^y-a j>«^!3 oUiL_)dl j «
*«"

_. *\

Jj .(jjj^JI JU.a}U <i^ua ia^oul ^ (OMR) JJ J^-aliJ ^jJIj recognition)

^J^ll J^ CjLoili, £-ti»J JliLi. jj» jjj ixlaJ JlC CjLjUaII jJLuuj .ojluiVI lift

CjLoMaJI Jjjlajj W'Ujj.'AI) oLo^Lxll p^jLSd A-u>tj !_9_>ju» CjIJ—1_aj 1 j)U l a "i|
|

.AjJaJI ojU*. (j jjj-> o (^jaj Uoi cjLjLjJI cjj^-* <j^l oVLaJI j ',' ? " J'\j -J.II

ujS; iu^ (IQ test *KaJI jULLl Jl«) iuHl cljLJL^VI yt> ^^1 JLALIj

.Jljjji JSj <L^».tS Sjjdo-o viljLii. dllA

js-uj^j <_«_>*;» ^Illj (Optica Character Recognition) LSj^ui j^o_>JI j_h V> LI

JjC <cj|
jU ,n IjJ-oj (-j^j-cuLaJI JJ O^J Uttjl" (jl jjiaj CjIJjco jkjAj_uj_ii (OCR)

'- '•>„> LjJJ-to j^»_>J1 P-t^jLS (j* .Ljjj-u=> CiLaJUul jjj n" (j^ i_ui—ual IJ-A^j '(JJ^I

ixoUJI CtljLiiVlj aLSjVIj i-flj^jaJI {y> JJfi cA4 jj j n "ill Jx. IjjLS <jj£j (jl

Lojj cjljLiiVlj aLBjVIj i_aj,^JI cilSo^J <UeaLi. Jl^Liiit .->< « »-."i ^ a3j 3«l" ~ H

LlJJ-Ka jj-a^l JJ^ l^^>^^ U^J • OljLxuVI jjjo "il Jf—ml I "nlj-3 Jxa-i

.iijJjJI <jLj£LII (_^1^-J <(£jlxicVI £>t>ll Sp|_>5 J_c Sjjli CjIaxji Cia^jl <Loa_£_lU

Jli^VL IcjAi* CiliLu j> J£ai L,ait ^LCjVI J| *lkL*5fl oVjj-. Ju^u.

i»t&jij .<jjjJI <^LjSJ) ji ^jUtVi ^ajj ji Ls^ jj*J\ jm « ~i^ .oi .^. .il

."Lk-uilj Ciili iJl VI UjjJU jxjj V <JjJjJI

jUjL Juiil _>k^.l 4I14J LL5_,1 Jl<u 5jjUI SjiiJI :Bar code ^bjUll Sjiudl - 7

ait al^ll jjj-aiJ S^iAJI Sp[>3 ijjUl S>L_cSJ1 c.bjL3 jt (Scanners) oU .mUI

(^SLojj <SjUI J-c <Lj^L1I Sj a mil SpIj—S oLs—uiLLI 6jJk a^Iu lujj I
j

» j»

JlC Ubj.'fcjuij l(| n i»l icLJaj <L4_>a_uij <SjU.I <laL» at.A-tll Jjj-uJLl i_ij ujL_aJI

jl^o^uVI) S^^jill ^I^uiVI <3 Jj-oU». ^jA LaSj (j^3JI Jl f•*£* LT^I «UlUail «L«5L3

SjiJuJI Cila-uiU. 6Jali j^»\j .(jJI... ^jLa£. j (gj fl j, mil jl ab » t j <j^j£^l.l

<cj«j 5jjLJI S^iL-iiJI 1^>_33 Cj15jL3 ^Ijj 6^°)"^ qj'sj » «Gl j u^i SfjL-JI

P-iuU 4 tSj'ils io fjx. jaI I n\ \-\ SaLLI J^u (jc ,>l^il) (_>^j«-i <5aj



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

l^aj (jSfl j_J I i Ac . lii>ju (jill cil___.l : (Digitizer) &m3jJI £tfji.'M _ A

j^*J\ j] olj-iVlj •jvLSj'iflj ,uijj_jJ! <> iijlLI o.l .1 j II Jl .../. -n,
"

...I

.ci}_*._a_ jj-"-!l 6 ".^"ri5 olltiUlll oA*j LI -.j-l^ l| J| IfJLLjV <_ol_JI

^joJ^I _»Ijj_1.I j>,b^3 . . .I jjliaVLi 1j .ALj 1_i»->«lll <LtB sjj .pJt oiL- |j|j

(SS**-i JJ-"** £___ (j-a 4jj_jjJI SjjjJ.1 (jj£uj .If-ljil (iij-S^II oLa mill)

'

()
7> " i " JfJJ (_j-"l Sjj) nil l £__jjj .

(jjuill <LuiLu_v .__» j| J< »t-. l*i« . Ua'i Jx.

jjj, <)) ..iJ .ii JLmjL ?j n lji\ 4_a—mill jvj-Sj _tj a, .^li.nll IJU J.C. l_j_a_3j

.^-IJ-ml .all
5_)J)

,, ,1 1 J ,iOJ (X,V j1 L^e. <t>u) 4jjL_Jlj 4 jn mil CjLjjI__—.V

I

J_jIj_JI A-ujj J_o Cil tjjlnll l (jiuu (j l,ia. £a$-o <Ua2jJI CjI-> uiULI jt "!} -t,{j

. (CAD) ij^oubJlj Jj .ii.ll ^mir-Till CjIIajIsj (^ _Uj£j _i^ui_d_

,_,}1_.a~J r^- ...II j^Sfl I-^l Magnetic Stripes
tf
inNi*M fc-SjJI - 1

j_uij3 ^l <;»iLi^aJI oLslkJI jt (Master Card j VISA Jl* .credit cards)

^UbJIj .(jLfLxlb *£m^I S_-^__i.l oLiVjJI j S^uUI c,:>L_J.I j jlxJI Jx

<jcSj jx, (jl o i^ill jj__j «< t uijUUxll <l~_JI <i_il iii-\,II *J5j J——« <^,j ijj « "ill

j* » "" Cil—*J> &Ia___iL «__jJI JlC Li lujln—J—> 6j_£-_i—_ <jj—J (jl n iolt <_5L_J

jjj (jjo (_y<il^r:VI SjdJ—— <illA_a QljA-a <LIaj_ljj Ci_L_JI 6_A IjSj i-l d "«' <

.Ljjj I^JLi-Lil

,> oIjLaJI JI^jI $ S^tvjS <j_tj JllA : Voice input ^^wsdl JLliiJ/J - ^
•

^^1 US ^^Jl j1 ^.^1 JUj^Ij .J^i-i yj ...I ^11 Jl &» -> 111 J^Uk

Jla.aVl c>la»j» ajSj >^ L*JL=^ cilftj \\rT\W o^u l^J I j -^ jJ^j^j ^ tljl j ~> T

JjjjaJ dJj j*j i_ijkiIi.II JjL_j j" .uj i n l.->l l J| IfJSJSj <u5Lj_jSLJ| oljl——VI

^u^lSJL <l_.l_ll JobuVI JijLia Jj^i j> SjLc. JJj ^j _iLJ5 ^1 cUI-JI

_>j-'iil—J I j (jj^^-a JoLajjU

» .U". .,.-. »_>i g.i__y ^ voice recognition ^pj--!! jjaa ">l l ij-^j *-ioA (j[

Jj.5
SjAjS <Cjn^n jjj <JJ-a—"--« _il~K <(ji*J li^J 'o* ~

.'^H jfc^-Jlj J Jnl

_/Ut <JL_JI aj-4j .(jvilla._ |^y_—jJ. j-i—

,

m.o _ij ».< -^ (>o——s CiU < Lf
—II CjIj_>—ill
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. U .8 6jjJ___o CjUjjLo £_a J-oUjj (jVI Sjijlll rtlVtll <jl uUa. .LJI___ £j alj " >

pl>a>l _>VJ jU-liij J^-a-JJ t±j,,1 -> "m Jjl l_ua-1 <<JVI (J| i-JiA -t "j (£.iil (j<-»^ inllj

.JuKJI

jGj ^1 oliLJI Idj 5 a& y^ 1 ci^UJJ ^j-JI <_a5}1_o I j ->jJj_<--I 6l*j

ajjk Lflo- :Q A. *> m*i
L
__ll CjVI—a-ll <tJ___1 (j-oj <-_tj_---> Ciljj—ft—a LfJ IflU ~,t|

<jlaC {jj> «0^£ <Ujj____II JaLxuVI JJ-oj jL^a- _J| Ljjj___ Ij-il J n 5\j jljll A.L-2jl

<j_u -I'*" ' ' JiaaiJI J-ilJ-l rr , ft .mj <JL_JI 6_uh (J tc-*J) uttll JLkilVL- f "^ "l|

£i>*yi oidxaj .bLuiji ** _r

(jjJI <U_li_JI isLaiVI JjjJJfcJJ *_>A1 «<LajLLJI» ^ ft i i ij jl^-a-j -(JJJ-" J-*1 ^ d * 'l"»i

Ijj_»jj <LjL_j|j <lij_>_k. (jl-^*> MjS t'l laj a JL-JJI (J! i_ij-ujL_J|
<jJtt I

fl.l in a ..1 uu

«__> »jA___i_ ic-JI i_jL*-»UojI (JJJ IA=- .J,t » *> o Hpl _lLl_>J 'i3j^' _!* d '^* ~

icj-uxil I iv, ft CtLx-iUaJl 1 J([ji i al'-^'t (jL-g-ft (jt-AI =-JI lilllAj .Aj_jj| Ciuj ujI =JI

•l3js^' (J-1 lA^jtk-u-j j_)^^ll <cLj___ <_u_>]_.j L$j J-^l-3 ,j-JI

<> __u._>_ai gin yjj «?i...i. ..->.» ciUjU-11 ^ <____ jsvij llni __Lx»i__iij

Jvlc jLuoJI J[ t_l_>_v__.J L>y>_-I (Jl «il_>--" ,jAj Sj__ J£ J—a-lj J-*J ^-Jo JM-_i.

i_flj__J| jvjujjJ i_J__>_a CiLla.^J--- --*~" •"j .jU 1 nil jial (<jjjaJI iiilL <cLj_JI

^ J> Ji <_-"WI ^-j_--1! C-Sfl Lju^^Jj-i: <> £j\JZj .(3jjJI j^ Ul__i

71 ml 111 "H Ol <jlln.ll J. ft *~\j .(JJ^I (J-C --Sj (jK 1
*

1
J

(gii tln l 't » I I jj__JI <((jSij»

j jjj»^JI (>» olio SjL_t J^ Y"\ _>jj L* ^jlyy £ji_ Jj____j (serial printers)

.4cL__H Sj^a.j ic^^uiil <Jb jj» ^J-JI \±A 6* <3uU-JI >u_yj .iiiljJl

?£__>__> f».j_i_ ^[j (Line printers) iiJ___JI cLjuli-ll ^ j^j^VI __jL_*_»L__J1

£Ju_ (___!! (impact) Sj-Jll <jJou_JI ol_j_UI jka__i___j .^j-.*. j J*L__ _>___-

ciLjinl-fcll £ ^jLuc.1 JSjiu «_>j_3 jl «<Iu__Jl j _>k__ (Y * * ) >ij>i^-i U^-j^
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Lfcik. t-uij3 Jll\ CililrJIj ia^-VI CiLauLkll 6dA f.J.^.^j S^jSJIj * U .,.^.-.11

j^„ JojjJ, ^uJJ <_3_>ko 4jyu^ vjjlkil £Jji| Jl ijui J^j J.nj L*_a.j

t^j 1^ **j^ yr4^ (nonimpact) SjS^I ^i. U ,4J5J%iJI jx. <GJ>ua ^ikisJ

J*. l_fl_>aJI f^ujj jjjj]| Sjlxll (j
f.
^-.m-j 5Ii2jJ| j Jkui (Y « •

») j> J&\

VJ ' " 1 ->H ciUw_)i^ i^^jLiil jt.jA.

'
t-.j : COM AjAbill of^LuaiU oLa.j_aJt,J - Y

*^ '^ &^ jrlAV (Computer output to microfilm) J.* Kill ,-.1,; .^t
| JJ

^IjjJJ ^jjjS J£-Aj aiLo t-j^jLiiVI liaj .<i^-tuj 4iY\n j^ <i*-u=u .-.I'. l . .I
| ^

J,f> '"> L^-jJ^jJI A.AA j^ljAiuilj jOij .iiiuijVI o-il^cSU 5 ? r.t l <_jli.|J|

J,'> ' ""lb -<JjL«JI Uhj,^^ !(] Ij-j. ..u ,jA SfJj lia» Sji irui Sjjj-oj .-.I ^ j -^M

uiuijjSjUl i^jJ, ^.Ui-nj .jd^ijjijUl jx jl oio-jjjliLU ^[^ j^ ^
ul L&*. j Stfcjka V^U. 43jj ( ^ • » _ Y • ) J*^ Jjl (^ 1*i SdaJjJI

.CiU.jiJ.1 (> Cil a A.oJI «_iVI Ja*j <j1 £jkLxuj S^ljJI jiJjjJI SjSj

\+Ac etlk^iU ^j ^.U-..„- 'if .iliV <f5Js»JI ol^UI ^o 4JUJI .juic l^
juia COM v^-1 ui-* ^jJ "ia-b J (3 Wh-* «k>*?-» SpL>2 fcjUi ..u Vj «Vj1

LpLeL^l^ .^LijVI JL. Ub£ oU_yUI fl,^
'. ...I c>& V ^jJI crtUJJ

u-ii Cj^ JL1K ,> Sj-o (r«) jjj^ jjjJ! i_iKi uiK. 4L v^«,l Upl^
Spt^i ,jV Cju.1 ^ji-.1 Ifil LS A j »1> ill clj t .nil J^ oLj.j-iJ.I f?

->

LIjIj 5jijlA {jjSj V «LuaLi. SJ4A.1 Jl S'^3'^ italiiJI ol^i-i/^tl Jx. ol ^j ^1,1

Jlt. giUa)fL» uiji <juju« oVLa. (^ :PictoriaI Output (UjjxeJI oL^j^JLI - V

A—ijj|_>JI Jl yrl"i-T»*t Cilsk^kJll 6i±A Jx. J^j ut-t \\j ,<bjLu a^uij J^ * * Cjl—a.j_iJ,l

laaL^Ij <5jj Jx. jJSJI d^aj JM_i ,> jj-ioJI ^.^j j».j_ij ^111 (plotter)

/> mij jAc^j u-ij nil-» IU Jj') mill a ,| n ml II (3 i—t^J-uiil )>1A >ilf>* ""J •(cH3 J U")
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J+juu] hi^ ^ jtKm Vvjo,jLaJI £ji ££*. :Voice Output iuju^JI oLa.^aJ.1 _ I

.jJ£S ^IJI y-jJIj vjLjJVI J f^lj IJJ>J -1^1 £" ' mm <J*_aJi (jt <> l^rtJ-^

CilJ^fl <jj» Cilc ri i nl l o^V <^ <->J-""LaJI £-0 iXjuj—uij (Jj inll J_>JI !•!.' -\j

olj'j .n i l l plpl o^»'.» iJ aJ 's" " i « prl^yi (2h° P^y^l' Ijj* (jl La£ .1 « f
* <LL^L

.<liu (\ 0) ,jj» jjSI Jloj «La.j-Liil,| Jj^iaJI

Terminal ola^l V_r

.JLLj^U jl El>i)U l»[ L.U.1 jx.w-.nr, ,jSfl j^J l^k Lii^s ^Ul ^la^dl J£

3 .<-. .r>-7>U CjLxU jj-o <J5lc j^i oj) ..!-> II >_»13>« Lat .La-a QGaLuJI *|jV u«ijJ <j£Jj

.JLi.j[j jr[>="l oLuI^jI -£*J* JiL-a. (j-a ^j , m l -> I I £_« JcLA_jJJ <lo ^1 L£
<»" *>l

(general - purpose ^UJI o^^AJI jj oUj^JlI ^'..m : aUJI (j^jki\ jJ cjli^l - 1

j-o JcLLjj <jt (jLuuVI <> ujUtjj j^lll a\, 5 j ikill ,> jjajJI j terminal)

iJuLi jl (key board) £j3LL» ia.jJ ^ SjUII j oLjU^I 6i* jtij .t-ij.ula.ll

_^Iij \-jj . ..UI I Jl Ja.jj p^i ^1j .UaM^ jt <*jll. jl (display screen) (j<a_>c

oijJI (j f .»k"ij <LiLiJI jx. cjMa.jil ^Joj t-jH^J -t^°y J^ ujlSjll <Luil i. Jx.

<j1 ^a i*SLiJI <JUJI <j£Jj .<j!»3jIJI (jiljtbU S^jjS SjSU dJj £ ,jLi «i - »•>

4J n i
n" <Ulc ^lli.'i (£iiJI (CRT) <jjjjlill <Jt_iii"ifl a.1 n i<a Jx. Cj^La.jJ.1 jijC ajj

?^l^ n 45;^^ v IU-j V yji^VI la* tjl Aj-wj .V13JLI jl Vj^UJI <_Al_A

jj^Tj tJj—Ma F-ijlajXj A SK" J3\j <^j»-"1 Us>^» <—«Lc Sjj uij oLLS^ll (jli

J^. i_»15v> Ja.lj (J_jJj ^=>-VI (j-cxajJIj <JjL> CiLtl—5jXI Cil uil i (__>A«_) .<jjLoj_£.l

I^aJc <jtJil| jyCoj ^j iLul ...->|| cLiLiJI ^avi viJllA jjl L«^ .^a.1 (jjL Sjfiti

JlAaV ij^j—ujjj «_jjLUI <La.jJ (jc MjJj UsJ^f CS 1̂ ' (jSj irill aJUI <IojujIjj

.cULJI

_1V_
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i_jj^luL&. Lfjlj Jaj 6dA (j;j~J\j 4jLiil 4J-ij i iii i, ttfillaj t5JJ^ Cil»Aa.j dLl^-i j—=>-l

jjj> bac ^Jjj uma oIjLijJI JLva| j Salt iOaJLuu «L^ill oIjLSj].^ .^.i—na

l^JLxuj[ Ja2 <->j*» u-ill ?tjuilL L^xJjjj cAjLjJI «Lc_p3u j[«»<.ru <SLuJLI c>LJax1I

^ajj jjl ^>kl ..ij "if (^aJI <_it3_>J.I j^i tr^" v^->^ ^ .^i/i^l i_ij_uiLaJI J[

rujLLo «La-jJ (j-o (jj^JJ u^' V^^ls -Jl ft*"' '"Vl fj' ""J P*"1
.
1 ^J £_v?^' l«iAj

jj^a^aj (_)^»^>juI "LjSiIjIij t_jjjjjlrJ CijLa.J-a dJjJ ttjjUII <Sk.
i
_jli . t

jjai
-
^fc <Uj!iI ij

.!(["-> in (jx a£l!2ll Cj^IA.aJiI 6UA

oUjj ^a : (Special - purpose terminal) y^LiJI ^^JUI jj oLSjXI - <

CjLiLSjJ.! i ii'i i«-i*i <j^JLjuaJI (j-4,j .i_i_j-uil=JJ l£J>-o a.U'VS ml yrl >">! <jj u 1 J-uxLo

(
A|| .~.la^. .U"lt

,JJ jUj—u,VU A-u<lj
(Js i »j (jjl ,j .**u L$jV ,_j<aL-aJI ,j<3_>_Aj| jj

: ijl_i Lo CjuLSjII f-ljJI (j-aj . L^-La.V *••*» --

(Cash j_&JI J ? ... « ,> £>.>_* j_aj :(POS) jj-jJI &»5j uUj-* - Vj1

(_Aj .1 < i"l »j"jl ciliLjaJI (Jjuasfcj-uuj <i_)^xuL=Jl i_jLJ5j—oj regerster)

,jj *- ^jJI IJAj •o^^' FJ^ LoJj*1 ftJjJI <Lii*-C. i-Sm-u ,Jlll clllil J ti l

rujjLu JjJJ tlij">. S^JjiJI (jlj-uiVI (j £-"<lj J^ ml «L»a i%" ..I n i_jl_S^M

,
^i-i | a15jI SpI>U (bar code scanner) ijjUl S>Lill

^L,j Ja3 j> » .^-....-. s^-a-l (^hj :Teller Machines JVI t-sljuaJI - bili

Jin) S.£j£jI jl>uiVI (j jl i-J/wall <j11j £jLa- SjLc £_uajjj ijj^i.1

|jj> ^jJLj .oljlkLI jl
(aUe j e;j i _. ... I I j Jj^.^1 JVI Jlj-JI

<G_3llaj JiLa. (> PJ^J^I «> "L-Hyj-3^' C>'—<1>^-I spb-f» «-«LrwaH

i-il^/wall lilA rtAiiiJj
.?J

i.uUI'lin 4_ju_5.j J^i (gj-
*

> -a"* ,_jjJI "I—i^al—aJI

Lfcm jl <Ul .a-v j> JI>*VI u-> m i j] *JJ-^<sj <>C jl . «i"t„,...VL (jjJ^ll

<lxJI ^ oU^jkLI U *h Sj
d >1 ^j :Sensors j iiin->"il l »>-?.1 - l-SJU

_nA_
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Secondary Storage Media &Devices

.jrb^-Vlj JlA.jiU 4 a~klo S]>4-VLs «Lj£j-a <^JIj—a 5a_^.j (_ij_«<L_a. J£ 'lit -»

i_j|^aJI JjiJtj As*. (J[ S<LjluiL&. ill (j*ajj Lj_uiLa. <Jjfl J,<

»

,j (£JJI ^ Lai .CiljJiil ftOJ)

Ijl Ija. i aKtl (j-a <JU . t_ij.ini, %, II UI^Sj (jllI 4i >u-»1Lj «Lajlj Sjj-uaj oULuJI (j>L

fcl.>Sj jjill 4jUi<aJI Jl £j\jua J^nlVi (J Ifl^ l~K< (^lll CiIjLi-jJI J£ Jjj> -> "il lijjki^al

ij^Xja 1~
--J Jx. CiuLuJl 6J^J J3la*i->VI ,*"j dLljJ .Lfji l

j
%. II « '. Sj_a ,J^ i_j o utL-aJI

LlLua-1 (j-a-nuj ij^jUll j^ljJJI (j-* LLujVI 60Aj «i\UYijiiLI '1-1 -«~" Vt
(_vilj_ii'y

.(auxiliary memory) SjaLuJ.) SjSIjJI

jrjSl <jjiliil Sj^lalU .3> S^ <-fJjVI S^liJI <> ijjiLiJI S>_£|jJ| . .f.~-j

tjl LoS da-l^l ^SlxLJI >JI (j^ ^l^ (J u^J M L^ «ta.L—II v^ £ U^
SjSIjJI .<1ul* ^ULu Jl Jj^l «_«U ,) <JjVI X>_£IjJI <> UaJ ^LJiJI S.>_£l,ill

4S_^5»JI (j-a 9\y "L^alljLlI 6j£liill jj-a S^ljill <LJLa_C. (ja nVTt L_jjj_2j CjVLsdl £-i-o^-

tf
.uUr>*ll JojjJdl Jla iljiljJ! u^JI C.la-a.j ,> 4 StUa fjjil lilllAj .4 J<uK»U

X&j^Lj ^SjuiJI jjojSJIj ^ii t lnUUl l^o^SJIj

Jjl ^ f_?
^l>liiJI Lj^UI L-^jJ^piJ : Magnatic Tape ^.ijbliitU iajj*iJI - 1

Lj^I J^ ^>JI <il^j .lillUI 4JliJ,U JJ? ,..-ill Jojyt, <> l^^i-S:
tf

,.jUIV4t|

(fjluj .^5 a>
y&.2l 'U^jjLul (J^aJI JsLujjUj <ijULo Ijia. 4 iAir>'tn OJ^ ^ iijUlji II

(j^^J .<J,uulnl*iA.n jljJU SUai—a <_J^J_j—ui^Li Sa_tLJ» Jx. (jjjjJolliJ,! AajjJjJI

JLc <luca A-Slj-a (j ?;» uuULuLa Jj i t <1>^ <Lj^iVI 6J-A J-t 5_ajLjjJI Jj_j>jJI

.i_T JiaiJI jLa^kj^l
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(fo o ]

// ^

1

1 <
1 1 s
1 o \
1 <

>
0?
1 c

tfllil y*'

(£_r) JiAJI

<_tLi__ l/J a ...ii iltLla a _v)_fui (Jx. (jjj»Jj (j| (jS-aJ ,-jjl jvolisul JJ_c ,_o uuj

J£l eu jl (CPI) gil JU >^j SjIc I4IC jjjuj (recording devsity) Jj>.."!!

,__* ijJI IcjjJi jjSVI iil___lj .J> t T\ i.it.1 £ JLil .Vsll aiA Sjlaj j Vt jlI_c

Cfiju L±si, 131a ,> __l^l £*J.\ gi% .J-.J.I ^iiU l^ic jl l>_j (*\Yo »)

i_tj~ul_JI JaJjvij .<__>USjl IJ-4 £>_ Cil___a £Jj' _iujl—~ (£jL_0 L_ £),>—J <J'

^ 4iil3£ <^j£; c^j V^ ^jl-2 (Yi • »)j L_,_>c. ^il (• , 0) j_ ^jLocVI

(\A«) <> ujJL L_ J*_J (j1 -l^J^JI 13"* U&4J U^ g-1^-1 b-"U 0*°')

lj_ ,jj» «fv mt \ * *-^* J«il*J t» (j-* LT^b) ^^LJI l>° J--"1 J* >*J 6j^-*

La.oJ51.3_a _uj_JI Jx. <_ij_. ,>__;; L ,jL5 gUxJI ^tiUJI jj .(luj-» v1-^ 1

_V' _



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

<Ljmii JaJj-iJI dj->.,*>J (jl Jj^Li <,jlf. i_u£i j1 JajjuJI {y* Ij-Ii (jl dJ_>i <>^J

SjLjSj Sp-I_>S "l£jvu j^js—lujj . <Ul_j£Jlj Se-lj-JLJl (_)^i\j jjx. jjj «li <—jjIj d *j-~\

&> jjjaj jax qs? C-*'-^
-2 u-*J (transport speed) «jSiJI Zc^m* .-.L\K .11

Jja* oj^j S^VI 6^a jj ijiliJI j gJil (Y » «) <> J&] Jl <pQJ| J c.Uj">M

^^ .Sjla^. <L»^itj Sj^lj IjUVi ,-jJI c»LjL^-i)fl o-o jja-xll ...jM'.itl ioj^^iJJj

6Joc».^JI <UiHt'ijJI JIKmlJ -If^llf. iitlill Sjlcjj p mall <LUj .LjJJLui ^ --~ .' ~J

4j| ^yJJy lilftj .1 j I ml ii
"> <L_JI Jj_i.jJI ajj Io.iiij 4j^y_<i ^ igiijialjJLlI IujulU

J£j JJjJL' (I)-
JJ^Li (^lio ££*-» «i*5) iTiIjIj ill (jj> £>\JI a *j—a. Jx. Jj -^> - H

<LjuiVI a.W"i m" i.ij mil IA4J .^jikll ,1 j fill l_4_x-ujj 3.' ' ".' (x^' a^^-a-ill

ii-jijVj .(jjjjJalliJ,! (j*»jUI Jx, iijjiJll CiljtajJJ p i.n'u Jal.iTia.^U «U in jtiLiiJll

.?afl a _£fc dLilajJI Jl Jjj^s^jJI itjui L$JJ» (JJ^J (_jjJI dlSuWillj CjULjJI

^ La.jJj:i<~t ll 6iA j> g^^JI pJ>aJI : Magnetic Disk
tf

iijtr>l*iiU o»j8JI -

6j^-uLd ^^o^jUl Jx. CXjLJUjJIj 4jbi ujJall«J.I (jj-j, in" II Ji^js (j-o AMfti ...Ini-a (_y3^_S

!* '"'j"J .giMl-iUJJ.1 a Mill IJJb Jx, LplJJ 0^-°^> Jxoj •U 111 jUlia a Jat—Sj J^ nil

C^'-AJJ (track) ^jSb jLu« ^j^ ^jSIj J< .» > (j-ajUl Jx. L_i5LijJI j.^-^JI

•j±& u°J* J^ ci\^j> Sac (Jl S^ryi

—

koJI (jolj_3SU (V * ) (jj» cjIjLuiII 6i1a j.i_c

J*^ jLf-a. ^* yjJI (disk drive) ^I^VI <3l>_u, j ^.^JUI ^jj C£*j

,4jJ| L^LtiS jl (_H3_>ill ,>» cjUI j jII 6»Ij_3j aj-Sj (on-line) jOjIAI vj^Lui'ifL

jj^i t(£jaA (Jl "LSI^-juj (>a (jbjjJI <-fc„r-" ' » r'^"j •obj'jJ' <3 Sj iu . h i n ^j
CjIjj ml -> II (_ya»j (^ (rpm) 4 8 j tjjl (j oljjjJI (>» Cilia Sii-c £ya r-jljLji

iLalaJI CiLSlj^JI (jAaj j (rpttl) iiiSJI j SjjJ (0 • • •
) (> Ji] Jl ?

-
>.^-v.%ll

J^jSaJI .LI .ally <LIj£JI« SpIj_5JI (j^jjj A.t •% " ih"ij .S^jill oLj ml -> II «-«

(_HJJ_>JI bSA i"' '"j .(_j^ajill t- *~ •• JlC "LjSUjJI jJ-ojJI JlLaj (All 4—J "'. jlnllxJ.'

aLoVI Jl Jj "> " ol g^jU" n," ^Ij 6>S.Uil Ji-IJll CllJ O^JI Sj
(| ?1 (>t

tjO.jiJI p^Um (Jji (..ttK llj

,<jAjJAjJI Sjjillj «> ^ -> II J« iiij JaLij Sj—C (j (j<ajj-5VI Cjl—5lj i n <_illiwjj



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

.Li_yo ji l.ij.io

t^ilS (jj^- Jo-ujj^ ^-luIj Jiiiu ^ V j ,mu .(floppy disks) tijJLI o^l^Vlj

5jja« ool^l ^a <i^t1 o^ljSVIj .ijjjlJ.1 cLj^iLJI ^.b.^ j, ...Ij jLiJiil

j iila iJLlAj ^JiUJI Jib o-ajiJI JJJJJ o^ljSVI 4SI>^ j L^lkij oojill

.JjJk-uillI jJo-ui Jl J^u-o^JIj <blj£llj Spljill iju]ji p niu" plkill

<i_>J.I ,_k>U3VI t>^ j^l <_^Lll I^UIL (jjii-i ? ji.^ll o^l^Jttl L*1

.(Winchester) JLuiaJj SjL. y*^ ^jjijU.1 ^j^LJI j » ^--11 .1,^1 1

a^jJJ <£>» 3*j«J <Jb ,>» (_Ha.>SJt Jx. CiLilj-jJI Jl Jj_uajl! vj^iktl t>jJlj

^jiaJ tj^j-SJI <jljjJ J-tj^Jj jkiiUI L^ajJJJI Jl J^j-^ojJJ <U 7s llj SpI^JUI

(^juLa Sjlc £jlj\J CjLjLjjJI Jl Jj n-i^yJI £>V>J 'O^JJ^ J' *JJ-*\>^ i^iUI j t\\

IAA (ijiljJI <> (^ uAll (> OiJj <> *>a. yA iiilltUI) 4jiLA_xL ( ^ • « - \
)

_« .r>'i jj,w; tjji! ^fijvJI 61a <j^i "ij^-l ooljSVI <j La1 .<_ALuaJI c>al_>J5'VI j

(^j^uiLaJI (J «La t^"i mn Ljju ij3^- iU-u»J aJfcl ,. mini 'till (ja^^jLiI jjixjj <<UjLt

SjLaJI ijjiilill jkfi^j <jnjlill Cfri^JI (>> J.i*J tilljS (^L-Jj <j1 £-5j-lU (>aj .,jVl

4 i^iVtii t>0^ *LiK (jj^iiJI (jojiJI jbjjtj
>L
jij-iAJI t>»J*" i>> ULill (Jill

j (jjlii >oj (jj \\a { \ • * ) JijJaa ^j t^-jV' ^ SjaLui* (jJ^iill <_jLjlfl

jt <j.„jUIvui o^bs'Vl Uj j^in ^1 ii^ji ^Uj}Mj •^ l^ tf-A' g^V

jl J „,l ..nil (^uJj olilaJI Jl jAULl J^-^JI Su^-l ^A WlllLiJL, ^^1

^I^SVI (j^jJ.*!^ ^*iJJ jjjio-^l U : Optical Disk ^jxill o^j-^^ - E
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Oljjft.ll 4j . njl-iLjJU.1 (_jol_>J5Vl I J ^
>
^Jj*i'?'il IJ—2>- l.fflo'N I ui—ilxo "•» * -r-l L^jI

iJj-% m*i) jjjJul t.Klun <UjjpiJI (_^o(_>5VI oLajtVm (3 .I4J jtL«J
i_r-"' SJl»J, »JI

,j-o Foijuxa ijf^j pliaC- (J 5^,«. ia «, > i^lyi ji^j—a. 4Ja-iul^j (bits) "UjljaJI j^-ajJI

CjjJ-3.1 ,jill JjVI tj-ft S^-3 J3l i-ulj 4jjj_jJ Sj
(J

>1 iUa-tul^J «j in 1^1 1 6Jl4

AJjj ^jJIj yl*.'~ "i*^l J^- <JjI$J! «G3lLj «U^a- j« »^>t ^S^AJI (j^a^l jl. ."
<ij

CiLji-t n Jjl*J La (^1 (cuLliu—* » \ CiLiLu j^ojc <jjtilo i a u-i'i J^o j ,*i *%t

(oo *
J
^ i_j_>JL L oLjla-a JjLsli L» jl »4,> .njUliA—a iL^I 5j^li qj. j *; <1

•LSlLJI (jt US .tjjj^ULI ClLjmU II j La.^-l Hill jj^al^VI £y> OJ—» (J^J~3

ijluoJI (j-alj^VI fU»l 4jV>iJI iilLJI <> j*£1 ^ Oa-lj ,^5j-^> o"*^ <JJ>-^-ll

(j (j-aii Lva^jiffill 4>AfJ <UxuLuiVI 4jjl mil .iijj^jlil CiLj-cuLaJI j 4-o.iaJLuiil

CiIj.'i-j.iII <>» JJt jioj iTiaJul j5 i_iiUJI 11* (j CjIjjJqIJI <j1 jij < jlfc <jLS£JI

SjLclj 4a nmj 4j5I
>)3j (jA^Jul JjC <jL_jSJU «-a luj Ij^lsu j i_SI '

J 7~JJ **

.•ljJc. Lbill

iiS^xAllj 4j.,. jUr.il I o-aU-JSVI j*i-ri : tfj-^VI C^1-^ UJ-^ 1 isi-xgji - J

(3 ^liJI o^iJJ ?-' ~ " -" ? j - /ijll LL^jVI Jj ... jUI-.ill iL^VIj

*iK" iim iii jl (jVI ^i^ 1

! mn (jj*^» >i* CS^^' HlV' ^1'^ U^J -(J 'I Ou^-uiLaJI

jSIjJ gJtjiVI 60A Jjj»j .i^oUJI j] Oilxll CiVL»~ nijU i.jlij.jJI Jj a "i ..ill j

.JLUiLI -ii,^iVlj ijluJI iJUJI

V>j-^l S^tJJI 6dA : Soli - State Memories a_duJI JULaJI j-%3 _ Vji

c>OLt?.jJv>i*i: Ua C>y5Vb .^j,-. iVill SaSLiJI S^_^VI ^Uiij 4 j rl t ill

CilclSi j] 4 i nitUllAja Cil'i*^ mi S Cilil I ill I—^ I—i J> n "*i (jG_ujJ*iJI
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t£0=4 ^j Ida. «Ldlfc
Ifl J » CiUL j. >ll «LLj_$j SpIj-3 <-Cj^u (jLi dJJJ

(joljS'ifl (Ja-o JVt-iii <LLoJI <JL=JI (j_a.^J
s
jjSl (jl (jjjTjJ^JI JJ—uaJ .A-SJ

dJjS (j£» *J <Jul*JI ,jl ^\£ <jjjIjJI j^ljiU (^uLiJil j^ «-> «< ?jmiiUIuJLI

1 .~ jlj'.<~i Cnti ££=» j «LoJ*U J ^J.nulalUll (j^aljJSVI La.jJ^JtJ Ctjtjfl

U.n.u J.ll*a f\j\~
,n[ j 4jLuaJI <JUJI

<j^ s
:

...
:
U \i\\ JL^VI : Streaming Tapes JbUuU atjiVl - Lutf

L>
«-" (t»j^"iii>o ^) <cu* f-tj*.] IjAjj J-uoij (blocks) Jj£ j ^liljjJI

oliljJI 63=^ fj
32 >-^l viLeJI <) *^ -""H <Lj^VI .(gaps) ol^

CjULjJI (>o iiiLua| A...IO JaiaJ L^abVt m| ait Sjjli CjIj 1 J •N.jl^yjgiJI

.Hill a^l^i!^ (back up) oj^Lui l^il ^1

-V*-



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

<Uj&a

_Vo_
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*Lj»r_*jr i til**** ,*_ u»*i*____i

*> n.l.n

•Lijltj tfJjJJ Ja«J ujj^iiUJI jjl 4jLi_a. Jx. JjLuJI J..^..iJ| ,j liflj_*a J-il

jA g^Ljdlj .g^ljjJI iy^; l^k UiiU II .Jmmo oIjUj| 4-c.j n?n J| .i lr. ...yi,

clJ ^i _,j__i vj -..!.. "> JJ SjjUI clijiil <jli .£____; ^sLI cljLjuyi 6J_» <jjJ 6-oj

.4-_>X- «_jljL*j| ^jUjj fejia &. i-oLujjj -L-jlIa -_".I-U\. ,-.U I."..v
|

.CiLa--ljdl <>» <Cj*a~o JiLi. £_» t_ij.nU .ll £-« ^Jbil_u_ll y.l__n J_L___lij

(System 4__*j___ll oL^ol^ La c_"' « -"Ij __ji» j SjLc. «• —-• *__» g-JjjJIj

oL«___. ^gijj JiU. t> j_<;i lo»i_> VJ . . .1 ->l l Ja-a-i ^1 jy-aljjJI ^j Software)

cUj-L d-J c> <j_1_JI <__JI .v>u,l_Jl Ujiju ^Ul ? «
a

1.1 ,jc ^kUI ^Aiu <jjlk_

ol_J <> <__ul__JI 4_UI .VJ ...I -.11 Ui-il. ^1 J o
o

1.1 ,> _>1__J| .^ .. .I L .

<jj1UI <a--^l ^j (Application Software) JuS^kiJI cL^t^JI ,___ oLa-J^dl

Uj -uf_v--ll (_U Sjkj__JI jl ri-i-ljjl al__i| Ju ,41^. i.^ £ Vv>___.L_J| Jj__J-_J

£.-1^1 £ji <> ^» JUcVl oUii- <) l^i__i____ ^jJl __| _,-. „t^]|
f
h-___ ol

^JjVI _J5U_jJI
i

J3__- jU_i)f ^LJI LilSj j ij__ UUsU j.,,^-, ..,-, ^_|| <jl^k-ll

.sLi-dl t-i-Uijj

<>» _5>-vVI Jj____JI j £__,[j _£-*" VJ-I ->H oLLuki (jJoJu-uj LliT *•._. > j

ol-i iMS Jl (____»_ ^_J1 l_j]__JLI _-L^-bj Jx. J_____UI II* $ :£_£--. -tlJjJ .v l____j|

.__L*a.J_Llj «<J-.__UI g_»ljj|j tjjji m"tll j»J__ IjjJb

Operating System (OS) Jj^.trJl j_U___ \ « ,

S_--v.j S^vjS 4x.j-.a-- jAj ,ujj__1_JI iojtvL- oLa-oljj t> j_J»yi cj-aJI jAj

-VV_
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J ^Sljll liLa.1 ^o. ...j a_5j (Supervisor) i-i^UI ^-a-^u *^JI IAa^ >v>u.L=Jl

.u^jjLuLaJI (lA-*J i*l.*n.t J-i-i-jIuJ I aJoj
(Jj>

La £\JJ

,jl Ja5 <JjVI Sj^lill Jl JjJLiuJI jkllij Jj-a^j (>> JjV t-iJ^Jil-oJI J i -mo dA^-J

j Lij^^o g-alijJ! lift j-^jj ^jj^-jUlI vj> . ...I rJI jj .(System intiaization)

. ".. ^j^uLJI Ji^iiJ C/^-J .li<riLajjjl <La_aJ5 jGjj (ROM) Jajii Spl^ill Sj£lj

Ja|j ... ^ya J (_jLu£aJI ,jO_>_ill Jyo p|^_ui Jj i m "I I ^.UiJ Jj " *>"' j g-olJjjJI lift

IIa Jj -^ ^JJI j^l\ Jx. Ui .All j^Sj S^ajSJI CiLij ...I -J l jj .<_^>_LI o^l^VI

hjui-'.j Jji-iiuJI jxLbi i> £»->jll> ijjU-l oljjil.1 tjjli g-olijJI

S^l^JIj .(job management) JojJI SjI4^ Jj* » il l f».Uii u_ftUij ^1 ^1

6ift fj 1? _A>»j .(File management) cUlil SjIj[j <^jUI ^IjA.VI/JLi.jyi Jx.

.i,jLU oli^l £- <V« <4^lj ^ij^ll (^ :«^Sfl Q^^Ji ^ jl J-^-b ^SLM

tjU^J ^a J_.i .Wll flfciJ juiVI ^ilalb .JUij >>-*-£ l£A> jjW! j—LUiJ (Y)j

gJUil J*^j ,<JjVI SjSIjJI Jl J~^5 g-I^JI J*-^ <^l*-c ^ : J*«-» SjbJ

.L tkk. iiw LnJlt jl <fVjl»H W^Lp J 1 Jj-"^ 1 -^ W^L-^b 'L^J-^-^ •i-*^

fe^au. J bWl J„" "II^ Jl f^ " - 11 t^J L- ^ * J*" ^ 1 *^* iJ-^j

5iL»lLI (ir^VI cL^^kil oi»Ju Lojjj) J-ilj u^ V^ c^1" E^^ 1 ^^-^ ^'-J 1-^!

jjt ^aj^.-i "It CiL-o^^Uil oAajj .oLj^jVIj ,(l
o

n , \ ^
'

. . ij ^-i>-«" ,^1 JjbiL.

j>^-»*» i nil

Ija ,> Jj« -^ "i t ^Uii d.-> m .a^ g^ljj^l A .'-«" » i-*^ U-'f- " '
.' Ij^l (SjLiit

|j[j .oiili gJUil J-^jj .JLu ouucuj , <J 5a1jVI Sj^IjJI j -aJio a^jj g-aUjjJI

3
:
.~~ a iLjk. .^ujj o^Aj a^ Jjl^f- Ji^^UI j-LUo 6^ «*-- Ua^ ia-^

jsi^o j 3_.-
j:
uu <ilji ^j) jis^ g^ijJi <> d^ diiA u^ iJb .J^-»n «>

ijiUj J:
^"

:
dJJ a*a

f
UiUI ^.jljj .J«L43JI r

lliil o£U Akcl ^*. .(^^-LaJt

_VA_
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jLilkVI JSLIulo JaJ La lliji SjSxa qUjU'i nLkcj (jvnjj .jA^' jJj l < ~
|j ^ol^JI

£-°U-" tf
5^ J^ -A» f^^-° J^A? e-°'-^' •**' >?e H '^ <^<vC- v>J cs-^l L° fr * *

. JUi_iil| jxltll LuljUi} plktV (JCL) jLoi^Li i-aj*lj (job control language)

Sjkj^JI ^^ J1A. LjLLI ^lij^l
f |jilu«l J^ ^111 tfj-iVI ? i

:
^ji|

<j>UI Sj^.tj iJjVI SjSIjJI Cjjj obLuJI JLJLHl j^ ^jUI Elj_i.yi/ JLijVI ,>

J5 UK, .iilJj ,Jl Lj <L^ ^1 .j^j JLiLiJIj .dj-w - j .„ <jL^Jt/Splj_ill ^j-J

SjkuuJI flkij .J-Ail JJj (J
1^ LaK ..-ju^jlll <> (^j-i ...,U Ij^j g-aj-dl Jl_i_ijl

<> WRTTEj READ cljU] jJu^ tf -^ ^Jj ««^till cl^VI / JULjVI Jc

*bt g-aU^JI jljjj C£*-j .Ji-jmII <jj1HI <jjU.I ob-*ll ol jh r yLlu ,51*]! ^j
/ JU.jVI Jx. Sjkj-JI jKlt: (> LjJk, ftLJL^JI j <GLi .^Ij-^Ij JU^4 -• ' J- -

.CjULaJI CilSja. Jj-taUlj |\*i^j m ^JJIj ir-|>i.VI

jxj .(File management) »_iiU Sjbl ^ ^1^1/ JU.jVI oIjUj... ^a-^lj

.JLocVI «La-ojJ (3 ia^-a iajiu 6i*j .(.kj^iJI j] <jojiJ|\

^Ijjdl J! S.^v^jj. 4a25jit 4_4_^.(j ^gijj ^ Jj i .*. "ill ^.Iki eiSltj j»_Al j>j

JU-jVI c»)a*j.) tLJll cjIa-*!^ S>^lJJIj gJLjJ.1 ^ jjl>tlj .(resource sharing)

.<jjLua3Sl cJIjjkV S^olll ^LjxuUJI j \+* dlJLAVI jl 'q- ' ^ jOjj
(Eij_^y^

cLul^JI . i . ^Vm Jj3 cu^ul ^il! cLj ...I ->ILi :Ij1a SJUJ!^ -J <j|a_JI jj

J£ j Jllj lja.lj La-«Lijj ^,1 (jjju llAj .Ja.1^11 CiSjJI j SOa.^ ^ jtl ^Slio CuLS

JU.JVI cla^.^ Jac ^1 jijlj V LjSjII m_=JUJI So_^j J*-*l cj^-i .JIj-=-VI

jrbi-VI SviA.jj ijjSjil <aJL«Il Saa.j ^^iu JL_i.jVI Sa_a.j J,«-»3 ,jva.j ^lj_i.Vlj

jjL jtA^i JuA-iiu ^ki jJjlaJ ^ <SpL«^ jjSI Sj^oj Jjljll J^*" nil Ja.t (jjj



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. |.ri.ri .i .iNJj.i'i.j.iL

(jl (jl-j (vj) g-olijjJI (j^ «<S=JJ»I oIj^jJI ^^1 ,> oULu 1.>L
(1)

g^ljjJI £j£j

«j>IjjJI (j-o jjc <u5 djLijj p-aljiJI (jj* jj£ <t j i »ilL'i (£jJI ._.jl •V) 1,1aj l .'i<*j

.(multiprogramming) &cLaM ^ojjJI u *-j yj^UJI jjl^o j djLiu

jJ £J>UjjJI jLj^Lj jLjij <Uxlj (jji Jj i A xil jkUia LffJJJ u^ ^J .JLx_i_A-jJI jxUii

jl JULjVI c> *L^jl»?I J531* V
tf1)

Lo p^i, J^ ^V >UJIj jl^VI ^j-JjVI

|kLka <a.jj >_jj_xuUaJI j 4_tL_uj tilliA (time sharing) CiSaJI jv^ilSj jj Jn_-i.ll

?'m <i <;Xxoj SJlil JjiYill gjaLtjj JSJ Jla-LI r—"i[ fJJ (jl -J*J Ji.Jll I Jl Jj« A, "til

Kjtljjj pUaclj Jti.Alll illu ft>5j AJ .(«UiLJI (j-o •O?- lPJ'™6, O-4 ^=kt} Sj—
. ic-Aj)

S^j-ll -.L^-LJI $ -L-U.) CiVUJI fJiJU. jj .gJUJLI fl.l ^ "
...I <____>_* _>_U

i_i
>
_)_jlaJI Jjl>o (j-° Jj»"l nn (£.111 Ju—^yJI (j/i^ All «GU aJ^I mil _>ji—liu (<_UjuJlj

.i]5l«JI <=JLdl i^J aUjj

ijjlil oLij^ll j 4
>" ,jJJI CilSlyAJI <>> JjJjJI ,jj> JJLA-ill j__> j j j

^" |_jj

(Microsoft Disk j».U_» ja <_»LAJI Jji A" II Jji A 'ill fJ_ <J1_«1 ,> .VJ ...1 -Jl

oLj^UJJ •Lj^^ryVI irii^_«jjji;L_o 4-^^ £> .Operating System) (MS-DOS)

^ia j ^a^t ,.o ^jJlj Sa -l "ill oLiV^I i,) Jk» oljjii-o Cy UNDC ^Uilj ,4ix5jJl

.6_£j£JI ,j| iioSjJI oljjiiil -> II £yt CjljJ-iuL=JI (JJ> f^ulj

Utility Programs <UaaaJI ^»lj^il Y - i

(>a JjJaJI j ia.La. I4J ,jji» ^IJI iJ&Uo^l ,> OjJaJtj ?j « . t ^1 1,
g-"ljj-ll (\>-J»J

^jjjjj _. -^' CjULxJI J-xoj (^t -CiLiUj i_iL i-xu>l ial^JI '^* .iaJL*il «Jj^

Jil ,^A cs;>.VI iViLAJI iV 1^ 1 -W JL*5L-«4 JL^I oliUa 4 ? II < ^ ^A f(^»--

JiU. t> 6pIjI (jl^ IAaj .tfjk] h^Vi 5j_^lJ Jl <
'.j t o ijjili S^lJ oL^i"



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

^j .(edit) jj^^JI g-oUjj jj» £JLSJI ^a-iJI g-oU^JI .(Copy) ^jiJI g-UjJI

Language Translators oUUJI ciUa.>a V - i

i^U.1 <_iJL jjj^i ,j1 gJl—aJLl Uj_ii> ^Ij ^jVI S^lJJI j cljUu^U a_.V

g-^U1 iX**-"^ ^ a^?-*j^l5 ••!=>*» ^LiSJI j>-<>Jl t> <jj£ll (machine language)

iilj ijjj^U oljUaJ) I^Jjja^L (translator) ^JUI u «.,u g-oljj^ jk^Lj Jj^
;
U II

v>«LaJI I j oj ij ^Ul fcSlil <_*J Jl (source program Jj..,,<a.LI g-»li^JI) Sa~vjJI

.(object program)

Ij>aJ^ Compiler
cy

.o. . u.U fk^jUl fj-±t &j. .^ .oLiJJI i*Ajll {jL^lml dliA^

Sj_£ljJI Jl J**j gjUl cJa^JI jy-lijjJIj <<i£UI <_iJ Jl <L_£L j .* —

"

g^U^JI

£ jLtjl J£ JAiUj <-^^ p-^ <sU\ interpreter ^^^^ <jl3J| ^^Ul .Jilij SJjVI

g^jUl jj^j <u1 j ,>aii interpreter jv^.jlll SjSUj .6j_>L«u 6Jlj£»jj jj.oa.ll p-«Lij\JI

Programming Languages *a**jdl oUU i _ i

J>ji JjV Ol A_i-> .<La^ojj <il Jut'ul 4..u>-j-ll jvoLiaJI ,j<o lit fl > ~ |j ^ f^J^-l

jAj (Syntax) jcl^UI ^o jio Io*j ,<illl lJujaIJ Ijjlf 3*" o«-ui1 ^j «? * j—*jj

<iJJ| <UU ^jUi ,,„| ..j^^auUJI <LuLj ^.Ul L jja^ <*J J£i oj^uj] dJjS dllAj .<AUI

.<AJJL LuaUJI (semantics) JiUJVI ,y» 6JAj .lilt

tH^b J^VI OliUI J;ia. - I

1
J J If Jlki ^111 CjljjJI j^o JJ_C Jl tyij .,il ->ll ia-ajjJI CjLaI ...flj't ./^"i (j^J



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

iuLvUI Jj-o^JI <JVjj <jjjin olAj ^j .<i£U.I ciliJ ja JjVI Jj^JI JLia.1 <j o ,. L.u

^....
j, 4ji4_»JI ^l^ic jj> cjljJI p^=JIj .(OP code) Jl ^aS%~tJ (operation code)

,_.. ,.. !•> ) | oljL»jl ^ j"?- »* «^jlj^jl <cjjick_Aj <jiajJI uj!j_fi uj J) la "'"*j (Oprands)

_ *JjJ.I ,''-

'

«u1a*JI (jtjit-j .I^jIjI i. 1-v.j
Lf

ill <laLul1I «uaL> jj-^Jj
j^^flj

!<Lj—ujI—uiVI

I j
!<- <ii<u«JI <5_>^J (_jjJI C»L\L_jJI egJ

*
> ?>J (£•*" - S_>-Slill (j(>ic- jl J^»—"ill (jljit

4*1 i=jljLv})f Vila CjSff ^ - * J^JIj -ijStJjJl j^JI (> iUulu. j JL-oj liA JSj

/""

(jl^AjJI

\

00010 1 1 11010101

ttsmxu

4ji IkkJI Jjll.'-v^j .Sbjla 115j JjJJi.ijj <4jtAlJ ^> ^U-l 4-jlL <9-ojplj

^1 <\»$L\ill j^-JI «-ij*e 6^ (w^ 1 J*- ^J^ ^P •^iKa o&^ «W ^^

g^lijJI 1+*.^-. ..... yill oN^-iuiM j tSt^-lj 8>-£lall ^Ij-* JSj S-^ULi hi -->..

p^I jj> ojjjj li\j (1 <>"*) IjSliilt jj*J\ <> *l*jl» <A-k" JH» <S^ g^M !

5JUJI iiKJI (j^Jj .S/ALu. Sjj-usj fcSUl iiL g*jy JjVI cjL.j-u.LJI c*jL£j

jaijlj oi^ujVl >W &*j -^L^ 1 <> cr^ 1 •J^JI -»+b ^ ^ ^^Jl ^
JSLi^ jjl^JS oliJ c-uij Jx. ojio«j JiljVI ...^u-LvJI JUo o 1-^ ^'

"'J
- n ^

- ,— 3»t li\ ?,.. r, I j .If. ^11-1 ^1 ^Lill Ji-aJI <-iJ t^j ^j -tiSUI oLiJ

ii^UI iiJ t> L*^ cjtut Ci^uSj uf-tiJ1^ ^J^3 v^b '(assembly language)

A Jlo) iii^l .T-lj--"- 11 a,l.^'<..L qJ^ojJucJJ 2;^^: k>n > 'H <-*! ul j^ Jj^I
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,jllllj .<j51j5JI jj-ajl o* Vuu (Ij^aj Multiply ,> I^jujCj Mj Add ,> l^uxi

•LJjVI SjSlJJJ <uUill (jjjLiaJI jjjj V^J <f>»_> (JJj jklOaJLuiL ^t n m* ^jn^"ill <Aj (jl

r
"--'*'

"

<ill VH» i^uj Y _ t J£ AJIj .oULJI j-5|>oj otjL»j*lU ^?-l>^s;

.4la.V Cinnio ^ii\ i_jj-uiL*JL ix<aUJI "j£LU "iU <jjlio ^ £j n.y "ill i_ilj

p ««~*ll "id (jl L«£ <j£LLI iil 4j.iH*t (_jj*ij <j"£U.I (Jjkc ujjJ-uj] (jjulj (ij-vj in" «»*." l|

<jlL <Lk-a^JLs dllj£ ._>i.l i_>j-ujLw JlC LaJlJlSjj ;jS nj V ££*-« i_ij ml •> J <L_a a uaJ.1

3j*" "'"j SjS*joj 4 H in
l
_A >4jSUI 4jlL «L3_ojjJI £y> '£-£ utf '"I Hp' ^J '^ '"•> "II

These Intructions add two numbers and save the result (IBM mainframe

assembly language)

L 5, NUM2 (this loads the contents of the memory cell designated

by NUM2 into register 5)

L 6.NUM3

AR 5,6 (add the contents of register 5 to that of register 6)

ST 6, RES (store the contents of registr 6 into the memory cell

designated by the label RES)

(Y_i) js^ll

«LiL i_uSj njitjuijll aIIu «LnaLLj <<LojlalU olj~i nljJ (j-o Jail ,
•» 11 <j^lj .£- * > - u

-A?-
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JUJI tfjiuAl CiUU :d»JLill JjjaJI _ o

,j_« (JLjJI i-inVill ij jj) UiILj CjIjj ylJI CjLilll ftJJkj .<JLx]| (gj)
, "i .ni l £jt—»—

I

: Jj-o <i_ulj^JI (j-o J<A£- (j i^A^i-uul 0*1'? II CiLxJ (jfc i Qn-t" Cil'n nin-i II

jj_c ^ **' "
) yj ,^il„„fv.ll 4 jI.^IjJI cj! jJq. ».IL LlL> g-ojj-M (jj^; a' yH^"' " V — ^

.(liUJ Jl Lj <ii!jLj)M Icjnnn ,^-ALo j! iC>^7> mil

(
>!»> I t oLiJ (>» J&] (ija) ciljl—»jIj ^1) j_£^_o J^-itj g-ol/JI <jL-31j qo m" _ Y

.(jviLtLuJI

jjCiu ciLiill 6J4J 4>j"<U g-oljpl u^ c^l '<j£LU (> Ljuii ?1tt"i n ciLilJI «1a _ V

._AJ" 6jJ l*^" J^ **K? '".' c,'-£*-^ ^ *l"i'^ " oIjjjjjL^ J-c LaJjAjj

? '!"< < rr.a..i.u7\ Lj-il (^1 (LJJ-uiLaJI iJ-aC- i_)^Ljil O^J 0)1-""^ I JJjC
' yjJ-""^ Ja»j _ 4

jj.,k'i ...» (juLjJLfl .Sj-lj£. i^-ojJ oLxl fJjJI >A=\>» S_£-i.VI 4J—ual_aJI i_u—uuj

iillc <a-o_>J <AJ > * • " ^ jjS] dllA oM ^ J^ *^J «<it^-° J^LiJ. yjin la J I

^,l#- j^-v »j ,4jjaj£a. Cil nUi.'i nj < 12jLxaL».j «C)I " i mijjj <jl_>il lj J*i^ j\5-^" tgj)
"' "" I

fjf l£ W-*-*^ f^i <£J=^' <Z>^J •ISJ^-I

Uli l^ia Lj.as^ bat ol^ J 1^' egJ)"'
"*•* ^^ -«^' jj_*JI jt _>kiJI o^*jj

<ii <> _>£! ~ ,i~-. ...^ "if jUtl 4oh'i« ill Vj^U (jLi «JJj£ .^Li. jkIjA_i_ujIj ,^a

i^LSJI i^ojJI oliJ t>j .jS-^ a^j ^L^ i^ L^fjj f^-^1 J^ Sj_^.Ij iV-^.

^j^jj (-uj.Jli^jLj .Jjjjj—^ij A <*~»jd\ 4*lj " '! ' j.ij .J^^j <ul>»j,>-i

f
lc j Ujj^ f3

iu* JL*JI tfj-i—JLI oUI Jjl ^j : Fortran ulpj^ •

^Vlj .(FORmula TRANslator) «cVjUJ.I ^J^r,^ I fl'j"
-"j -^^Vo

j ,_.j^L=JI ^h^'.u.V C^e- -^ 1 S^1-^ <t «j" -
^'

f^
a3 <i_Lll J <ijS_^ <>i»j
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(jj. ^rySJI Jja-i V idJjJ .olilU iaJUaj jJjUlll 4jt£ Jlo .JjuaS^I ,/ji. CiLI-j. Jl

a5j \^1 flc ^»>4^ itija. L^cui 3aij5 csj-i.1 i_ij ^j : COBOL J,$jjS •

JLaC^U CaL-C <_JL|» jjjLlI 4.. \ "Zjyfjl fl—ijJI Sjtjj <jj» Jjj_o_Ij <LL&J l^jj^jla

:

(

_4 Cjl-> ll-i i<-ift <L»jja <Laa.->j (jj4 (Aly J^J^ <-oJ£ 4 J'*" I—o ^*j (H—*SI—iJI

j 5jcliu.aU p*. ..Aj j_3 ciiL^j (COmmon Business Oriented Language)

JaJJ cjLiill i_jj51 4j^aJJ1 Uacl^S j =£_illlj .gLiaJI Sjljj oLI m„a> J »lj -

iiillj.^l^ljji till <Uj3lU 4j.i,nU_>JI CjIjJIII JJloa V l^il _£X. <LSw>^.VI tltLilJLi

.ialc S_»uaJ JLacVI oLol^"iinlj <JjlajJlj <JjbVl CjLoI.WImiVI j i*jLi

<as.jj (j-Aj <(^j5jojuoJJ
<_JJ=.l_>£.

,

if1 SjjjlLo <jjUj| Sj a A (_yjj«jj : BASIC itlmu #

j_3j (Beginner's All-Purpose Symbolic Instruction Code) cila.Jla..g»J]

«l
' j <>, o^j 4JU (j^jSjJ <j£jVjsjI lii^jAJjIj 4jJS (3 o'*» ij.inll i j uiTm J **'*

"=>J

JjjJI oliJ JJ^I ljAj .CjL*-»UJI
1^

QyuijIJI 4.ilKII fjja. "t mVI <,1q„ -i,uj aj» ,jj|

.{Jlxll j bj^Juj Lla^JLuij .±J13JI

oLiJ jjjki j clSLiitfl Jx. pI ,o 511 ilLil^ jliJI qJLx=JI ol-JLJ .^^ ^
(j j n\ 1 11 n^j .£-" (JS i*«J (_j-iiii-l| tl2 i_ij ujl -> II 4-1J 111 CjUjSJ.1 J_J lu (jV_) .M^ojul

JSLij JL^VI c.U.Ula-1 J ujj^UJI ^laVi.iiV L5_>L ^Lill o^j ,\l i ^1 i V.VI

£-»!_>J <Ltj£ <U^a-io L^Jjl (jlS* Cil^lc
(_jS

_£i LlUl. I a.l.S-^'i mVI |jj| -([-^ |_y 05j .JcLua-l_A

<Aj g-oljjj JUoUJI 4_jJSJIj CiS^I (jc A j"t*iU tTiLj-J—uaJI liUj J-*Jj <jSUI oL_»J

a_ijxil Laj^Lo <lix=k i_i^j_iuUJI jJLj-u (jJaLiajLi .AJjJI jj ^" J^LuJLI (^piijj .« u % "ill

^gj",.,..!! iiL g-al^l SjIjSj c^aL> "ill 4 .aKIIj vZiS^I ^jSJj ijjbVI ciLL_»_jkUI &>

.A^Cjja <AnC- v2jI >^ ol^JI _^J^laj Cila-v Juul

:(Fourth gereration language) ^J^JI JjiaJI cA*S <j9l &S> ^^ *" > j
"'^j

_A0_
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SjL">J CjU-UI 6.AA jij n irt" pla. JJJj .1.1a. (5JJ .miU <_JLt jl *Ljj|j_a.yi _£JC. CiL-xJJI

oUJ (£jo.L 4jjjill g-*ljjJI (>o t^l o^ IjjSjj jj^I oj^; t^W Jf^-" ^^ cs,A-a-^

.<JLulo <Li^_o fIjV p-olijjJI a^ !!>, _/W»Sj (Jl aj. o i.ll Jx, (£JjJ l-i-Aj .iJLUI J^_aJI

JjjlII i_ij1mi[ ujjjjUx-U «_Lijj (jl Jj "if lidID I i_i«JI olxl j liil (jf^>. j .1^—» ,i\\

.•GUIj^lj

(j^a-o^jJ.1 l([ ftj-^"! iimI ,uin» Lj—ir< »j «£jl>JI Jf ^ .H CjLAJ (jj» JliJ < I I lilLiAj

6ilA Jx. (llLuj .£ju£ <c^vuj In i ii'i Sj_3—a—a £"°L>^ fr"
1^^ p-AJ—*'—""J ("x*—O^-**'

JaSi j l
wj ... g-i^UI oV (application generators) dUukill dJ^ 4j ,a.ui oUAll

aSj J~ ll-t l 6jjt *t>?^ F^"^-^ ^Sh *^" M^J <jjJJo1.I <^JUjJJ «*'m< n 4j , »ffl lA ,

^jJI CiSjJI (S_pic <> J-=>-U) ,A*j p4*-Bl>^ jL-e^W UJ^J^I fsJ-Ai cjl -^j C5J^

.iclj5 cjUUI 1,1a >-^- ...ij .(end-user language) ^l^jJI jxjVm .U oIaI ,^-u^j

^j JUJI tf>LuJ.I >ilil 4^,^-1 mm Ua Lji jKlj LjJ&VI iiill (> <\uj3 Oj-Al

IIa j> ^a oliLJ! J«.b5 Sjbl jJiij LuaUJI jLuiLuiVI ^.Lilj '\±-+ <-£\j-*\ jp-

i^x, pIjV <=-jjJI <aJ jLp^l j 5^-^ <ij-^-^ ^l^» '•S^^ 1 <="JJJI fcfe <)

oljUclj SowuJI ^Vlj ^-»ill a*VI j .<iJ^ S^i^JU.1 oLiJJI J31 ^a L. :<^J-«

jj .VJ^LJI J^ <illl ojau SpU-^j .f^jUl J^ Jj - n ->l l 5-iK J^-^iu *L1K11

fovL e;aJI
tf
^1 ^1*JI liK ^ .T^^ ^1 iiKll <> jJicVI ^>JI 6^ ;^iiJ1

VJ -,«> H ijjUl olijSil 4iK «ui cj^iii; ^JJI .^3^1 jj .-Gblj g^bj^ll f±&

0%>?.VI 6Ja j jUJI ^liij^l uj^ <iUI jUllI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

W-l ^J^ J*j Si^JI £j-^ iKAJl 4-illl p^l ,o ^ ^HL* ^d-a L« _ ^

"{^s-*

S<iJJI 6JJ» --fljJ«J jijla g-ojj-o JLU Ja _ Y

oLSoikJI g^jyt <U^ ^jj| JjjJI jlji,, L ^ <?<ill! fJLtf JljJ - ^J^, L_« _ T

^jJI oUj-> .r,-.l l cj>jj-sII yj>j .iobVL LuLul ^LlH jj^I j^VI j 5_iKJ|

-AV-
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.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

CiVLuau^/l fr»i iti £j^ai Y _ o

SjIj^Ij cVLuaj^l n -

CiVLuaj^l -bU^i V _

CtfLAiyi <LaJU* 5)^.1 A -.

=4

_A<U
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

4 , ,..<Uflrt

(jja <jjSLo _ tj 1^ oLo^h'lft Jx, <LajSlil (jljLull (3 OLfljiaJ.1 »Jai /th* n ££jiaj

£u«« JL^ajl JjLuj JiU. (>o ji-Sfl oA*^^ I
d 'A ».t "tkjjjil plj-A-VI (>J JuJ—aJl

jj fc » liA cj-aj -J-*^' J' Sda.y «bJ>Sv)_« 4_aJLji—a SJ -v^j plj—a.VI e>SA -*x»_>j aj—5j

data cUl j—Jl CiVL-^a-jl j] Telecommunications oVLaSVI ?-j4±» fb ^ " "<l

^ill network j>Ki,All ,> £ji jJj-Vi ...I <LLlua> ,^1x1 ^jjlj telecommunication

iiiAaj pij ?n peripherals <ia-L pl>?.tj jAim ikjjj_n oIjj—ml—=*. Jx. ^j ," r>*i

cljaJVIj obj-^LsJI <^j oVL-ajVI Jx. Sjk> Ilj <U3!>»J t3.il> -^ "I 4jjU.I oUjlilj

digital l^jJI IjK.t, <>> cULuJI Jjj ->"'.' jk_jJL ^iJI modem jvjj^I JiLo .<SaJll

jxakxjj jx. SjUj-.i.IL multiplexer j-jUl j»^-ii ca-^- <3 .analog ,^Ij-j> J£-£ Jl

j iiJjJlilVI cjVI i^j^U ^jjjLjjJI (^yjoaJLiJLI grit "» ->l j i*Li 5* dli* o^jJj

JjLjJ «La.L-s,> a^plfllVlnj CgjMfl'iH Cg-ail^" nitlj f-jjjlU .juaLJI LjXSj (j Ja»J ^Lxo

f<j-j(j -^ tlj .f-^Lo_jJl («-oJ .(jJ__>_aJ L/J^d*1 q£'^ J *
"—'" " f° ^'—"^"-^'J CiUI J .

il l

Ljljj .r-LajJ (jjiiljlllj <?jnthi"ill Jjl^ll Sjljjj jigJLaxI jl—aaV ^j-A.VI CjI nlViUjXttij

(JjjjlsI^JJ iuUjLdl cULp^VI io^U oKj All Jx 4_5jj_aJI cU^WI 4-^1

.(^jjSI^jJI

Telecommunication aVL^VI ^ - °

oVU.il U .LSj^JI jt iUj^V 1 JSL-^jJI ^Ij-^Jl^L. j_i.T (jl^ Jl o 1^- (>

J^La. J>a CiliUJI iitUiilj JSi Ij,I nf. i_5 injj li^<r»>3 _)jSl plt->i<-i/i j^i C>ljLl-jJI
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Cilnh'm j IfralaVi ...Ij CiVLuojVI oVU-o (j CjIjjIoUI ,> JyO*JI CuJ_a. J-Sj

CgJSLiJIj jj34^JLI £j£i £-^>\j J^-^ ijuuillll CjjIjj[ (jcl't-i^lt JLaJLI u i i .JLut"ill

ojI jii ciUjjU'II v^ 1-?" J L-«t -fiber optics <j_t^JI <-iUVIj ^ *>!'. —

i

t jLiSVI

CjI nlVm (J Cj^Lloj'SII aJj ^Tt m l (jl Tt-ualj _£Ju J[ <Ua.jJj't^"llj 4_l_C.LLi^sJI Cjljjlalll

jLLlu| j IjaaI JjSI IjjJ t^jaJj CiVI i<i"VI Q-> 1 in] <j1 J| viiJj ^j] J_Sj .JUtVI

Mfljkj iiaj *5fj .6^1 inllj S^Vjill ol^^villl Ija^iljLuiVI i-ililAVIj Sj|j)flj iCiliL. ill

,J[ I^jJjlj Jj XxH o^iUJI Sj+?j aI.A -^ "1 ml Jjfc 5^n*i 3 ,0 A nlVitl j CjVI .ojVI

.Ij^laj jj£VI Ciljallj S^a.V1 <j-a JjJaJ! jlLw"> ml

cjVL-sjVI ?<;- .ioU \jj -; .Telecommunication network oVLlojVI 45^ Al

(j-a l~j
--J (jC SjLc ,^-A SllS jJJl a l"t 1 11 ft ilLuij Jl—«oLi < v i ?-J—*£ '-^S* iff' LT*

:(jrA <jumAj e-\yJ\ ?....fta. ,> CiVLuaTiM KjJfc, uj^" J^V ^J -^ £.JJ

,r . ii j> U^j (CRT) vUjll clka^. Ji-» Terminals <jJ>_>yi cjLLsJ.1

Jjo^Su liAj .^-SjL <ka-o ^j QUI j ill j^!iLi_uilj ia_J c'jIL-a^VI <Sjl_A

.4jjl5S!H olaa-llj i-ijI^JIj <Uo^ai_ilJI c_u i.ilj-aJI

JL^jI ?.i.I -«• ,r«
-' (jjJIj Telecommunication Processors o^L^iVI ciUJL«-a

t> jjjxII pbL ola*Jll 6lA j^>-ijj .front - end processors iii^JI cjU-11*1Ij

,> olALJI JU^Lf (^ 5li»5 .cVUoaVI 5i^ j jLuuiVlj ZJ*juuA\ ol jL r

S^k^Jlj l^.>Li. ,>.j oliLAJI >>lj .(^uSxILij Ju^Lill Jl V^J 1 ? * J
"">ti
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f,>
tV> in"j .^LiLJI ^!illiulj JLuij| jjJj L^Jili. ^j ciVl—uojVI LI injlj oljjja

4j^=JI .-JUVIj <j...I ->'iII JiLuiVI ,> Sj„i «
"
t o JoLmij! .-.y i .^-y| cIjjs

Kt.1r.ll oliji*. .k.jj iitll^JI jLJiVlj ^Jujjj^U.1 S^Vjj

^} Al l J^^. jj-o !
(]
iA< I £_a iajjJJJ j».UuJl.VIj jJjJVI £±*?* (>> (^J '.'.'"'l?

•""

S^j_,uoJ| ^jjjjjjjaJI ^ 3-c.j na ft
j>a- ^ ">

. . .uj (host) > flj.A«< (mainframe)

^jj^ljiJI oUL*ij oUal—Ai SjIj} j (front-end) ol^ljS (minicomputers)

,c**i\ .<-»*iyi Kuii (3 0\jj^-ill a* ».tA.i ...-II <2o5jJI

VJ '
" ' ** " f-^A (J 'kj—"A>-» g-°^ 6-» OJ^-"J K » Ai l (3 Sjki ii.ll CjL^xajj

cUUi SjLL fjAJj ->i.Vi fi tViu ii.1 ijXiul^j tSjUwni l i_n .nlj-^a. - ^ -~l|

.c'ifUajVI ollxA uJ5LUj jjjjj, jri^yi/JLkjVI

^sl^iJI ^j A,j.... t l,l^ <4^.j j>j (^ilj .ciVLusuVi oL<t . aJ Sjlja-c gjjjt dlu

.<AkJ.I oKj.AJIj ix^uljJI oKj All :Laji
(j

lj «*j (jlc.ji «ilLiA

LrL*j ci^A ^j : (WANs) Wide Area Networks £*^jJ$JJL olintJI - Vjl

CjISj-AJI 6.1ft AOaJLtiUj .SjLUiaJI CiKi Ait .. n nTt iA3j <ji_luIj iiil^JLa. <_a_Li

l^a.lj^j <l;ail j1 ((jLoAj jIj*j Jio) pU.jVI iuiailj fcjio JLLill 1 , i^jI

*1jjj^> oKj-AJI 6Jj» Jl» o-y •r,] jJij .(metropolitan area networds)

,_jlJI CjUJaitlj JSiJI CjI£/Aj iS^rljlill «LAfci*i i^ili oLuujjjMIj ii_ijl_uait Jj-S

.( \ _ 0) JSLAJI Jiit I(JUJ|^ ^ ol^JI j^ CiL»ji*ii jslWJj J3H3

cildx_« (>-» l^jij : (LANs) Local Area Networks ajJaJJ oliiudl _ l_ulj

.>Ll Jaii t^J* C^t jt t*-«3jt <j11j Jj-« SjJr>_o <Skl« j CjIjLjjJI iaJLaco
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>*^'

Uu

jJua

jUc

LJJIIll ->, djSUI

l|/LuiuJI \
fr
1*"11

fcfJJ3 fU*1

rii* J3ii Pi

oUojJ.1 &Uu

u.^ lA>?- / I——
X

A
-,^Ux

*Uj^JI flSj^ll

JaJ,l £jjjJJI jSj* CiLdlaJI JLijJ jiUu

(^_0) JiiSJI

i_i,3-ujLaJI J^i-ii iii-« JiKj nil! £Jji1 j»-Alj _>^->*i1 (j* CiKjAll 6JJfc Ji-tjJ ^J
Sj^jlLo -r-Vl -"[ JsLlujI 4jU U CiKjAII e.j\"t iii"tj .4_J_i_jjm JUcVI J[ ,j*»i—&JI

j3 .&LJ *<;*» CS-^VI ^Ujitlj OijkJt CL.lkaJ.l3 i-^-I^JI J^J Ol ?» t *J

file uilil Ajli. (^n nij) I,.; j i»*i ,£j£ i_J.ua o^J^ "^ i3^J i_jjjluL>. ciK > i »l l jv-mlt ..
"">

ciIjLijJI <.alo (jj A !*< f jjjj "iSjuiJI Jx SjIsl^uJI ciLia>-«ljj Jjfc (gj j-vj (server

„<U-
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iiLaJ,| a< » ,?.l l i-iMj^j .<K \ All j c£>=*VI <5j_3jJI Csiij ! ->ll pi jl^.o^I jv-=^j

.(Y _ o) JL&JI _>liil .gateway «<j(^JI Ji.^»)

o«sii X z
gateway

Server

cjJ ml ->

-
...ft n

ijlo oL

a.jKi J -tut, : (Y _ o) Jiill

LA^rjJjj ajja jl 4 ntViM 1, ,j£,|iv> jj] (j^-aa 4—*

—

ujIjJI Cili-i iiil CjVI uaj"^l CjI^aS

^jJI ol^^r^' 6-° JJ<A«JI »^l^A SjajU CjU^jJI JIq Ja jj -cSj-^.1 CjL^j^Si ikjuul^j

_<\o_
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iiiL^JI uJll^JI cASjjS. ^j-u. jijH V iJljJ) jJlxll (jloL j^*_« j yilj .JL_co2VI

JjjjIjJ CiljjS Jl rtl=^J LjjJI Ciiokj^nJ I J^JJJ <Loj3lU (jljiill (Jj .<^J,I 6J4J jt.J't "I

4j>lajJ.I »jl-)" iim :JIHI J.*;"" Jjls.SJJjlLo oljUli.1 <la iu[>JI oKj—ill (3 pill J jll

,-
f
*jl .-»"V| jl 4 nj-> iA~ij Oj) u-ill A-ij Cim*iK«[ j\ i<Ujlj "i rVI .LjU-a II >lj -> "> ni[

jj*.] jJjj (WATS) i.-u.ljJI ^I^JI ^Lo^ JI^LiVI I < •><«,» jl .S/ALJ.I Soi*_lII

pLua IjlcJI (j aI^JJIj JojU-^ II Aj|j jijJ Lfl-I (j " iAj Lu i_SLsL^JI 45£j-ui (j-o Clt*if I i<-i*t l

j VI ^gi-W " _AC jli-»-ll Ia* Jto J La-o iiJLc J^-l iJjLS_-a (jSJj Jl

—

uojVI (J 4—C/mij

JM=>. ^ isjjjjj i»_uj|j <a.Luj> Jx. l4_x.jj_s £j.>-jj ,c^l S^gj^JI oL^fiill <ll_a.

.iLaoiJI <> SaLii^VI ja ^Ji\ aKtl Jj ", A.VI .(WAN) ou«lj cLajJju. 5SaJ.

>j«". a <i=^^il 60A 3SyvSJI j^l a.XJ *i3j .(cuitlmJI) iifcljj-oJI jLa2VI 1,^, nJ t" ^1

J.f.l'i .^.1 1 jLaJSVI (Jl Sj^uLjs l^J^I mlj—« ijn MJ I4J ? 10I ^ «Ll_^oj1 <kajs nLbj

gjA<l l cVL^VI cljJ ol^^l VI aLlil j^t Vj Ij-a. ..»Ko jl j ^11 la* tjiJLjj

.lo^

«ulc jJkl (5j% <j»j511.I (jljiiJI j *}U*JI J| j-M-jj j-^-l (M—« jL-f-* *illi*j

.illlA <Jl_aJI 4.1a jj .(Value - Added Carriers) iiLiJ.1 LojaJL o^^ 1^
.pMoxJI Jl U^j 5SJUI L^Lj^ <> ^VL^iVI LjL±. jL^u.1, fjis <illi <f=.

Jlc gjj-LUAi oLoj^. ^LoAi. (3 Cs^J^J-l j^ j^j^UkJ jjjJSlllI pVJa j-sjjj

(_f
nJ1 ciVL^uVI <-<oJ5j ^j,*! ...11 dlJL&VI j-JJ Jjli» <-^ii.j _>'^-«b SjlX<« SuU-^j

.l4ib1 ^ ^iil ciVL^lVI JJfc J^. a»1^

-.i<
:
ah ^n.n-j (Packets) u «..." 5f-U-« i) p^Lo*ll ,> o^LluI^I ^jj SjUj

Jl <AiS (jj'j -\» j^V (VANs)Value Added Networks oiL^ljJ.1 &Aa JSH Jll\

ijjlil J l .^-yi clj -*-« f.l,\
^ '

...jj ,-^lj-t ,> Sj_^.ti_uJLl oVL-^jVI L^Jo-i.

^n-
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j CiVLaJjU iuaUJI CiISi.jUjII <>a _£J-£ JJ-C £-»J (Y* _ 0) J<Li]|j (^jflLfiJI

,«l i .^--'tll CjVLxouV I Q t<OJ n,n-JI oVLuXtVU 'CiljLi-iJI Ci^M n-i*»V 4—t- "
JJJ £f—

»

l.^> a

oULuil oVUxil 4u^uaJI CiVUcuVl

<jLaJLm'ill/jl !«*» iiiVI jJij

cliUJIj oliiU JS1

•U-uiLu) <UJj|_4 oLaji.

^jj^j irill * »l~**. ...V' *U'i

«UHj in II ol>ujJ.I jjJij

olj^aVI jjjj

taLtJI ,j_ijLi*JI jita'i

CiLs^lxJU cL^.JUul JjLuijJIj (jA^uXkll J-ujIj3

<uil_>c.jjJjjJI £i-> ill oLodi.

oLjLjJI jtl^Sj jLA.VI cjLjLu jc[j5 oUiA
4jjLaj2'}fl

^jj^jyi ju^i

JliiVU gJ^VI <ih^.« iplijJI JjU
i, ijMjnll aJoj

SjIaxuJIj AjISjJI j^aJI Jftj

CjljxLI 4j3I>o

i^UUuJI j»l.w"i ..iL "Ul3_>JI iJu

aikii s,iji

JjjO-U^Lill

<UiX\ S_£laJI (j^jyilj

Jaj |jc. <jjjJaill oIjju.JI.I

(r _ o) js-iJi

J^-itill ^^X. 6_>JaJ Cut It jJj ,«Uli_^llj SjLj-uJIj jj , tol l JSJJ <Cil—ojLlJ.1 P-La.yLuilj

jj() ->lj Jl i^t ! j ^J^-l J-rl ml £j] (JIaj O^l—usjVI ,jt CjJ-^jJ (i — °)

-W-
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.?>-> i"1JLujVI ?,t«>h">ll i_5IjaVI

.-.ISi.U-.ll jij^i

,J^A£| p^Lo£. £i\ nil -> ^ijJ

Iye. 4jjjljjl JI^joVI i_)I _i lll'll

4 jJlUll Sjjj ti-r^ J^-^-

^Lojii llj (jlt-5

. cbbJli

itSLwlalll Aiial

.A^^-a CjuLu Jhj-o j| 4„v|-fcll

(3 {jL&jlaJI p \ ft 4 j -i J—ws

(J-*
4jl ^*1 H I jl / jl I II fl,. *l Uljll

. SiluuJI

CllLuKUl kJljAi

4 J ml ml ClLojU ft (JIao^o-ujI

(jj^failj *^U*11

1 jIU il*J

o^IUL. 4_^L^JI (EDI)

^sjjIJa-u/VI
f.
A « "I I jll^l

inkloll

_1A-
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(Y)j o^Lu^yi j iujUl JSLUIj jS^I (\)J[ 6LliV) jJiUI Jl^ J*^
.4 nlVtU (J Cj jLuaJjU a-J-jd jjj Jj ftjjj t-ijl-i">"i 4-lijSi

I^jVI
tj<

t'5r».'il CiV'-i^i"Vl a.W'.nn (jl jjAjJJ jjSjjjj

.(jljjLaJl >« !! *^ _'"'"' 4 nlVil.l <L-iijl Jx. A-^ojJ
(_s

JjJ) CiljJ^J.1 J-C pLu=JLll

oLJaiM «_aj 4jlajl,l tfJ||-> aJ *M-aC aji <j,ut«*itl <JjljVI CiLSMaJI <KjlA Sjlcl

oUUjI <jMj I j>r. 4, Tiu (jl (jiaj O^LioaVI ^ytll GM-HI iliUI -a..")/! 6JAj

4?S »,mi,I tl^-°J (J15JLI JjJ " J-*—* .l^JLafiy Lfjl

—

oLoIaI «_1—uijaj 1—J 9jU=>j 4—JI «
, jj

: ijjljjl jS^ill ^Jt-a,?! j jVfl-UJJ (jl oVLuqjVI

CjXoUI <L>jji SjuiLui 4oJLu> jij! (jl oVI .^">VI j_iklxu3 : djlblatJI Sp-Uill

ijCuIaJ.1 laJ^JI JiLii (j-« SJjlxjJI (jjLaJ.1 £y> 6£j£ pljo^i (£j£_>J.I pljiiJjj t«i >ll

Jill jjnM,<LJj ^jjiill jj^j ^Vl r.-.VI j-ijJH <j1 (jioj : JLatVt iiiU-a

pj>^)f (teleconferncing) j*j (jc ol^ajjil oLuK4j <?.oh'it,l JiJj jsL-mjJI

Sor.l mil jkjaSlJ (hot lines) S^L* lajl^j «pIjjJ.I j-h s^lxa <4jjJl»J» ciIpLU

<jV! (jlo irill <J_^it ua CiVI »«-i"VI ,>-ijJ (jl i>^ :
J ' * >UV

*
4 " "«>*> t... -> "tl |

j^uilJl ^ajtiol (jSfl i^aSlLI ylakll j _>i>n L£ .4j ... f\ji\ ^ n ill oIjJLiU

.OjfAJl (j *iLojdl ^uJ AjijlU ioi^jlaJI Cilk-wll J tl^'n»L (JjJtilVI

4jLflS jVfjSll ^Ijjil LAJjoJJLJ (jl l_.I^J JSVI lJ «ll '"J*J -th?^*-°
^'" •ill^J -4j ml MlVI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

J^Lk j>» JjiC <ka_oj (jSLfi i,\ti"ii ii n JSJ CiLodaJI ,jj» Sj,\ » "i n £ijj1 JL.uajV

I^0i,iVhmI I <j1 J* uA*J l^*J .C>VLuajVI K > .til Jajjj 4j,()_,u jAJa* : <LibLujVI

^l.w"> ..,.iV<3.UJI Jjjj ^LiLus} i-iuJlSJ
nj

l nf>ri ojJj <Jj (i
"ij j^j Lb (j-oLAJI

oL^cljJIj .4jjUI oUjSJ.1 j Kjl i. nil cVI ,^"VI ^1., -^ 1 ,,,l : aSjI mt,l

JUJ.I lilA (J JljpaJI .<L»JaiJ,1 CiLojl*_a 4 nkul Qu I J n inlijj .~.l*. 1 , .l| jjl_«a_aj

olj^ olj^llj 4jjLLI ctijSIl j <^jLiiil 4jJL=JI cjL
>
o1aU hJ&] «^U-

T
,..- ja ^

Sjjoiil l l
(]
io»j ^o Qui till jjt u-»nj

Jj £j_>kU JIJ^JIj .Ja.l>o j oVLnxSVI <^Uul i^Loja. jj^jIoj (j^jj : £j±a.jJM

CjLoJ^- (5J-o g
j.i.njj ji j,K*> i iiJ J-*J S«t_».i—jJ.1 jJI toil awM ~t "> ujLi <L-£_)I ulUj

dial L JUa[ I'tilr, o^jii Ja jl ?Ja.l>>j C&jjI^I c>u>..wj "'W J| oVl .-.oj)fi

Siotlll j ^Laj...iMJ 111 S^ijla £j^ojll ^JjUIl LFit (jlJIj

d-1-^1 1 ijjbV! ciUaL&ill JjiU o^oj la>iS5 llu.1 <j£j jJ liLS <fCi-»l <^b -L-J*

(jl. jJ Ij[j s<_ic gVijll ^jJ^JVI J5JI jl LiijJ^JI Jb_oV! Jjj-^5 J_i_o

i<i .^. j |».^Lu,yi ^Ll, .j Jl JL-Mij)M <h-uuj ,> CiVl—uxS'Sf! JH^l (> ^J v!^J
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J3ll (5ji.Vl <Ljjjj{_>ll r'j-»V(j cJljjjjSLjUI 4_ol=ul I—1A1I A-uajj .<l£j ill (J <L»jL_a

ClKj Ml j U^'lnill JaLulj'tfl £\ji] LyCAl £^»JJ (
0_0

) iff "Hj ClliLJI v.V' .,- lj

(CuMjjjj) ^Llua ^a3

^fjj^^^ix ^yy

£>
W

= i£2b-d£

<fti->n

H h

*e»jl» <C
g'-iigji

?JJ>*

1-1^) ml *k

i.jitin

2 *fc

JO-
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:,yk fjJI Ci\<t mil (j <*,W" ...II Jl .sSiW JaLujI g\j$ j»dk]j

yjJIj 4jjl£cVI 0GI4JI diL^I^ : Twisted - Pair Wire *a.jj)U diUVI - ?

v^)VI u-Tt 2I (j 1 tiSn (JS i n

j

a.^">"> 11 "1j <L^uil=koJI illbLuiVI (j-o JTJJ J-C ^j " -.1

Cj|>ioVI Jill jJU-ll i}ja- JLuajVI oISjjui ilj^Luit (^ la
J)
try, II iJA *w". ".j

pUaij LLU^ (^jiiJ.1 jl (j-LaJ dLu j_c ^ji^jj : Coaxial (_£j^aJJ jJjL&JI _ o
.ulLJI I dln->j ^IJI CibL_^.)fl j-. J^laJill JiUlj 'ilLJ l <fL^J ^<; ' - N.-

jl l
_yaj'i\ Ci">"» 14—»

—

iAj (jSjuj Spj—iill Jal—uujVI (j-a CiljLl—iJI &JJ& jJj-jlS^

a.l-t" iii'ij •'^'-^ 't^^^uuj diUUjJI J&J Ciljl.tltt.ll bJA uujj jl^. 'Hj .*»IUi ^[\

ujj^lj-oJI i=ajj (Cable TV) j>LL3JI 0^.3-^ * "kll j f^ls J^-" . u^l

j cl^Llill 6JA ^ A. 1 ...m ^jj .<jjl a "II (j^LaVl j I4J < a 7>.I.U M^-a^b

.(LANs) ixUJ.1 olS^iJI

(^Ij s^a-A liLa-uij <j^Lxj <-iUl ^iVmnj i Fiber Optecs &ij«auJI ciLJVl - £
<Uj^jj=i CiljLi[ (Ja»- I

(|
Vf> n*J .6jL-xJI i^ (_j^J-J

—

uj^Ij pUaij <llaj) tt-v n (jl—uuVI

j (Cu) ljSUS >>_) jtiLo (Y) JjJsJ jlu J5i <Cj^J ^jjfUl s3fr?-^l l fl?"»~

(jj. ja^I S>c (V • •) <JJ,J^U oIjLIaII (>o JA^I &\ja (^ ') JjO=kJ (jAj <jiljJI

(jlj^Vlj aj^ -. II j *\ 10 gAji^ ij^v^jJI i_iLJVI _>-«>»j -^-e-jjjil ^—^vi

(jl « *t~" ••_' «j| i_8 i<rV> 6jJaJ iJjJ i^j^oj jiAJ&j .Sj.l flllj «t_CjidiJI dJJj I'll.'l *S

jLlil! Sli5 (0, * ') (>> ujjSj Uj <ljlio SliS
(
0%

,
' * ') «>> V-)5^ *-° J naJ

(jl^^Li ^11 il *i...jUlt*« ipjitUI ^IcUJil (^1 Jjj V <jj-=JI uiLJVI oVj

^jLluVI c«j SjUI Ji E^1^ X> •
S>V^' <->"^ s)

l-«L_^
,

!!^ t> -CJ-^ JJ-t f^J
Ij^. i»iaio dV&LM J*. VI tfj"

->" V LS .4_j5Lj_^I dM_u.VI LL-^jl ,^_o

?j ... rtjl <KAJ.Ij .LL^jVI ^5L. (> la_=. l^yi-^ J3l ^aj oLiL^-JI PUxk1l

Sjili dJJ j <jl s^J ciUouljUl fI^V l
<|
* jUr> <jj »-.^» ^J> 5jj^»jJI uiLJSU

J^ia l^L^",.i.l juI^ ^1 jJjJllI ^.j LJL^. Sd_=^HI 0UV3JI J JL^VI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

«,,uqjjj Ida. lujui 5jjf->b oljl—i[ An *j_-JI -.iA aj-_-j :u&JjjjSL>UI alaj - J

J L^jjJj (j__ajj JUaJI »___ j JiljJI jl r'jjVlj oulj -t i l Jx.1 3^—* «_-L«jj
'—"-II

ts-dl jjaj JLuijV! j fklj^Lxu^U <*____ iaLuijl (j-*j .jjIjJuJI {y> Sjj_-.c p-1—___l

-l< *.aj .r$ia jljij) <JL__ljJI <jiljJLjJI _-iLa.l.-nl.l Clljj o_dl j ClK ) , mil j]

«Licl*n.a jl (Jl > -s.) ? j » j itill A-iljilj jjtll (jt (l£-°_ U-*L>'—"M 6' (-I--II -J*

.(<J-jl)

J.w".,., ! 4 oj H ciLjLaJI J-uiIjj i_L_.j1 j>> S,\--vlj : JL____)U j"i c.l'ti^ jLoSl A

jac tilLlAj .(jijjjSLiUI J__JI JaJ (> ciVI .n'.VL 4,,?l All 4"j r.l'w^ll jLiVI

(Jj_».
Ui^ » ij 4cj) rojo d -It-?. - (jljj- (j_» Cjjl ifi"jU 4jd*i n-JI jl__9VI (j-» -_-^

i_jj| Vo jjji ij^Su I—
») Jj—» <—aJt (^) ->* V-^-* *L_L____j I4JC j » 1 1 _>_-jVI

Jj-.nj 4j_Ujj_LjL- i__ljL_ul J-JJ (jl jl u-ilVI jjd'i irill j n <ll (jiojj .(Jiojlj ,>

i_jljL__V 4jJjIjj pi ti-> n^ Ai^*i ih~ij .<Ujl_jJI (J (»->j) (jjljj j—«_) C&f^—* Sj-J-

oljLSiVI iiJJ <J__a_,VI C.LUaJ.1 fj£ du* <_i iA^VI CjlkaJ.1 JJj <> JL-cuVI

,,L_3Vlj .(Vfl jSLiJI jkil) JjVl ik-JLI «> cjULojI j < II -JVI j -
.1 <J_c

(rial u 3iq-» II c_3jJI j (interactive) <j_cli_JI __UIU<ill £__}L- ^£ 4^li___ll

L^JLo Jifli .qI| jLoSVI __VL-_~ti * -U*l
J_______ 4 <*< 1/1 >" ft ciLoiiLo a$_uj time)

(Western Union) -__^j (ASC) «^__-->VI 4Uai___JI jL_3Vl ^^i, (AT&T)

.iJjj \ •
« (> jjSI j*-uaj ,^ill (intellsat) <__L_Jj_|j

ijU JjjjjIj >--Vl---»"l 4 j > jlj-S- ^j : Celluar Radio t^jlaJI jjj|>-H - 3

oljjjlll JJ_t JJJJ liAj JaJJI Ij^LaJ ^([tl m o UiLa. J| jiallll pj < < i < "11

jjjlj J-ujjj> dJ^ju»l jj^ VjJ JJ>1I P^I^JI I^Ilujj L^J iili. JSj .jjJJjLflI._uJ.lj

cjIjjJLJI <_>uj-_-__ J-Luu Ju^- IiIaj .1,,,^ l« fsLj <jj--.I ?.-<i,lAI i_jJL_c oIjjJ*_j

_jj_uiLi_. (JJ 4j_j.jjji__.il 6JJ1 j^tL-oj .JlSuJI t-i-l^l CjLoJoJ _j_»j__II 4jjjjI_>JI

i__VI J-jj _jj__. .l^llljlalj ciVL-o-^U J-uJI ^j____jJ ciVt-wcul cil_-«—-j _jj-i-^>—

-

.^r^l 4ji__ Jl ilillil v-s-lj^JI ,> c.IjjI-J.1

_^r_
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K,j < « (j i-ij ml^-jJIj i-a-i^jkJI CilUa.ll ££j S^jl II .JSlUjJI £ya JjJ_xll (Lfcjtiij

^Vl CiLJUJ,! 6iA j»Jfc1 (jjj .CiVLojVI

Jjj^u f-^Sjj .ciVLwsjVI oUJL«j> Sj^a.1 ^jl j a
Al ^j : Modem (*J^I - 1

Sli2 CiliLp C5^a.| j i_f_i_,kll <kaJ,l jt <_ij....<jl aJI <>> ? ^ . «jll .-.|jl -V|f|

L_aiU^JI Ljki. ikxul^j L4JS: (>i_i (analog) ij-u.L_3 otaj_p Jl cVl—uaSVI

cjLjLjJI JjjjJIj JL^jjVI Slls {jji ^jA.*i!l <-f»JI j ajj^I ajaij di.tl 1 ".
<-*^f|

.jxlili^^U 4_i_5JJI <kn.ll j 5_aili s^-a (digital) lj-5jl 51^11 Jl il^JiUI

CiljLiii^M Jill LujLluI Ann u-\m iJClgJI JojU-y <j3 4jLi-U f»4-o jl-j a. jA AjJ^jllj

cjj-laiusJI (j-a il^jAjJj CtULoJI (jl (iujxj .(jl iii'ijI Cj^Jj-q J±jo «*j ""> "M d ' ' >?ll

,jj> Ij ftlaj Lb Jl S_ia3_>JI CiljLiiVI Jjj-»-"t ia.La. lilllA (jjSlJ ilUi! "UaSj * '*'()

Cil^J—£ (jt Jl vg-iJ (jl j»4JLl (j^ U^J .{ju^rlU ^fi^Jlllj <_j_LULj_ill oIjjJLJI

6JJSJ LJUt A-J-ulj J*S 1 m> jm"i"i Jalfl V^*J Ci(jlxu[ JSij <_yjJI "UaBjJI CiVl n-»"*jl

4jJk2.>ll ClljLi)fl JifJ^-J J-* «Hi»Uj _r^°j3j ^ill AjJ>ll <J[ ^l"t->.*> V ClKj mil

.(1-0) Jiill ^1 ..La ^^Lj i^LS Jl

Saa.lj cVLoojI SL\3J ^,1. ..n oVLusjI gJLv-c ^j : Multiplexer £j1—M _ o

(jl tj*^"' <_licj .4 >_8jJ=JI cAln-tll jj-o JJ—C (jji JaJj <lLolj *i o CjUI—u J.o.„-k_i

r-jLo ajSj «_iklLjj
.
Jl n-i"VI SLji (juijj 4_4_i_>kll CiLkaJ.1 {jjh JJ_fi djl mi Ti

r-jLo a^Sj Laai CiLLpJI (jAa.\ j 'Lii,^^! oUaiJLI {y> JJC (JJ» JilJI «Ljxjlj

.Sj^UI oMilll J,^ SU3JI 0- tfj^-VI ij^All j ^A.1

55jJ5j ciUJL«...o Jjt (g^ ">, ^" 5j a ->1 ^j : Concentrators olj—ijJll - £

<> jjt j^^j f^^j .cVLuxiVI g^U» 6J-^ f^-^j
(microprocessors)

l

d
-.

fl ? Jl oLM_i_JI i^jj L^ ,A-cj^i\ JLc ixk Jl <_xjvJI <lik? ^>^JI

kj^» fjEj 3j3j gJU- Jx c5ji^5 isj-^i\ yr*j : Controllers oljlajuot! « j

jt-ij roll AjJtJJ .JL«3jI SliJi Jl (5_>a»1 S^a-Vjl 4j_ijkll CiUeoJ.1 j> <-Cj> ">J

-W-
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30AAJ
I 1 I

i»J
J>»

(1_o) JiiJI

jk^JjJLI JaC i.ul l 1 1 1!

.-.'b^ <y& SjUj : Front-end Processors <ui^aJI oblflll oLaJU-a a

piVil CiULJI Joiiljj Jx. Sjhj .mil i-ijLbj *_o J^l—*-J-U £-uijSLo 4 j .in ^ ui

5j^j.iii ryaljj *\,.\-\~\ miLj <Lx»_>l3 £j<-(jj mJULa AJ Si jL-i—a—fl .S^^jSJI i_jj uil 3JI

«Ji? '"'b ^^U-Vlj plkiVI v-iLiuSJ jl cliLu j-i-«^ j^>j-^ oVI -n-.VI

,(«L1Luj_>JI "Ll^y SfW .T^Jj jjjJI jj^jJ^ J") S^IslIjuJI oLo_}laJ, ioa-jUlj

jjj £n.u~ Vj <JSliiill (JJ Jj-i^lil J^. SjUi,.nJL C)L_aJL_«JLI 6JA f
.>-«"' «iUJ-£

jijo-^ < it,\-v*ij njil_uj_jil CjU^jJjI jana^rtj tAl-IA \ 11 ilj_i_j uiU a-(jJ f-j a—uJ,l

J^U. JSLu^JI <a.jjj ^.1 All ciLLLAi ,jii ciLSl.^^t j'^b «J^W c»Ual_ii

.SjJJuU! JLuajVI ia^icuk

(j^UJI ^ii^aJI JjLUI : Private Branch Exchange ^LaJI <^jaJ1 JjUUI - 3

JU-v.» (^j tJjLfJI iajki. l£j (switch) ^llioS jkjiij o^UojI gJU* j-a (BPE)

SyiiLVI Cilj'i in II Jita. C)*t, t ualj .cJGlgJI "LSj^ «l j hi fijil Jajln-^llj (Ja_C

Vj .<j£j g-«bj UJ^JJ (3^J gJL" J* C?^3-^ ^" "* < .'
"'J^J <-JJjJ^JI

J^o JjJaJL aj5j Jj -kii cg-i-o ojlt j 4o£jljJI olpljiJI CtLg^j Jj^-t-'U AJ—2j

-^•0_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

.cil^jll cle-loij <JH\^\ oIpIjIII jjiuLjSjVI J51II Ju ^j-iVI oLoa_UI

..•> into jl <uIjj <u « .nil I jjlf (JiLuj .«t A»-*> o jU_ujLi Sjh-iII <Lii*lL^JI cjUluiiJIo

J n*V i u*ij .(JLuoj 21 CtlS I i

"
i (J *t

"fl
.llj <l-uil

—

luVI CjLJjSJ.1 (j^a .**! <-^ -|j< l| j< ".
«**.

J| <LilLua| i BjtriU i_jj—ml -i 11 j A^jj^ja p-»L>^ J* oVI i^ijVI *^jl~- •• .-. I »-> Aj .

C)Lx=»-ojjjl &JJ& ajJSjj) .(^jo.1 Oil—u=ul C*Ulj_aJj 4_j_fljlaJ| CiLtj ml. -v. J I (J p-oljJ

Jjc. ^IU^ij .dVLuolVI «Kjji. J ^-tj ,jlll oVI ni'VI jLLiuIj SjIjI j J-c *jU. ...I I.

i_i5(jji» <j,n iim Sj\ i*\H <Jl»
<
_jjxiL2JI CjIS-1-umJI |j CiVI in'tVI <Li^al aJI Cil ia*j»l_/\JI «-j -•

«CjKi in.ll (Jji nil > 1-1*1 » „ n in" Ctlj'V nl_)J Jx. JftW j S <Ui=J.I ell's,,! in!) La| ,«oVLu=uVI

CiUa-ojjJI fO3* J*S*J ^Sj'Sdll i,,ij nilj "i II 4 -il "ill ft^-^' O- ^»-L-*JI dliA lillj-^

:(_J"*a I *j-=JI bJ-A i_£jUaj (j-°J 'OVI ifViVI uliLojA. ("jjo 4x. nn-v

n

J oIjjj-iUJIj iii^lsJI oIli-Jil djij i»jj ittl.) *> "> j"Li aj-S1j : J^idXI ^jL-Sj

ijjjil Jxo CiVlngVil pJI-»—* £-« Cil
J-^

-o ljjJl J.n j "<j ."ISj—iJI

Jj-o CiVLuaTil _£jI»* JjljiJLuilj CiVI i/i*iVI Ljj i_il_3j|j JaJjJ

Jx. "LiilajJI 6.AA JjxL5u ii_2j .&L=*jVIj «JSjSiHj <J5JJ1 <_C_p^i

LUVIj itlaVI flljVI g^i „iVij yitaL-oj^jVI ^LjJI V11^ 1

JLuijV ^ii^jkll oLka-llj ciLt>-ujL-ail 4_i_ikjJI 6iA ^-n . . .jj : J511I £-jL5j

.£J0j4 ill lIS Lo£ ^-oIjaJIj CiLiLuJIj JSLiujJlj j-oljVI j*J *Tl mlj

oLlLuJI JSjJJ *d~ _' "* "~**J pUaa.VI JJ.< •>" CiLjjliol jrt»i

.«i_JlLLI Jij)> «Ulb<-ill ttlA ^n i iuj (CiUJ-o <Ub^aa g-olj\Jtj

.-.IU-^ tl p ,,i<i"j ^oiLujI^].! jtjlLLoj <j5ill ciLt^ljl e>laa*-nljjJI

(jLbiil iji -^
)
jl&iil L^kk JiAjj .<^. i . Al l j 5_j_s_>UI

.JiUI oLJU



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

pIL^I j^j .Ji^l *U*ll c^-^j J&L&JI isukjJI (jo.-iA T.j : oUaikVl AjISj

. -il l ! (^j> JjJulJI villlAj i^i"j!L^euVI CiljiS (J P-Luaj) ioII 4 >_'*''

. (Parity Checking) «_3jj1=JI t,d& u .o . „m"j ^j.) jt c^Jj-a

.(5^>a.) SjjJC i.M.ILml (JJ iflLiwol

£.!>»b J^-I^l (J-
6- S_>La_uJI Cil J? o_>J j»j>-5jj .4-J £j «- . a. U

jjl laIIj Cilil-J
;
>ll (J^ Ji.ljJ.1 Jj-I -v "n g-al_/U_ll (j-a cf^-^

: LaA r'VI "••"V CiK i iii 4j K> ft fyJi th (jl^ujj u^1^ illlJL*

.KjLiJtl <LSlil LjkL

(jJi IjJC (jLi <K_/Luill iklill ia
i
^isi. *,,>>" ml (lA^-J -(_K»I 3.JI I fltr%_> i^JJ—ml •% IL»

<jKjJ» yU jjJJLj .u-ijkiKII Jl Jl-.ifi'iVl ixi. (.^uij J djuiii 4_j_Jjkll CiUaaJJ

iLSi - Jl - iUuJI Ljki <^ ^J .&JL&JLI <LSiJI ,> iil£i JLcl <k5i Jl <L5ill

j] (Ui^^^l 4ka,llj l_ij ml -ill j^U 5j <u ,tMA Cii\-iLcZi\ <ij^-J ilLa. (J V[ a, I -t
*>

i n* *£

~-
:
- ixk J£ ,jV lJlJKsII jjAaiifl &JLAJ.I ikSill iajki. U -ts^VI ^L>^LJI

.6iLct *;Ktj II ^ji
(
v_0

) J^'" 1 * £££J -«4^^JI olkaJLI <> jjc C£i «Lcl^Uj

<i .nljJI ciVI <o~>VI cil.<» i, j ?"-«~ " tl (fj^LW £j\. , jKjjII jj-o ja_t dllAj

ySlfl'iJI - t^-" ...II oj i iil^a, -UjjJ (jill «4jb«—aJjl 4Sj_iiJI» HjjVI 6ilft (j-°J .<--iiaJllj

CjlaJU-o ^ JJC iajj L^ ajji «4 j »J->II K> mlla La] .(£j-£Ljl\ i_ij__ujUaJI ,Ji

<A=A\ CiLaJblJLI Ljji {jjii Kj mi ^Jk «4jS^xuJI SjJJIbj .jjlla. J^-^J ujJ ..il^-aJI



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

i&juhU 3Xs£il\ Jo$lai.

SjiAs Cilia a-a

flaSJ- Jl-3t->5MI h^aA

jjiul-t

iifljls Ol hr> o

r.t.t<:(1
ll 6lA^ A-0 JS-iJIj -oA^JI l«-^ £* ^j-i cjlij-i Sjc 1«3j3

JLtAiaJI

P <?

rn
AjSjjiJI

JUxtfl OlSii CUS*J. £l$i1 : (A - °) Ji^JI

_\*A-
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oV^i^Jlj JL^iVI ol£x<i. ^jLajla U - o

olij£U c^ ijiSiUJI cL^ljil ^jl_»it ,j o^il dlAA jjLS ^^i c^Sj i -,

^ <> JL^Vi CiliiA. i^UJI JLuaa'ifl cAjilj 4_4_^. j> d _>;. oLaJIj LjLLi

s^bj Jl tf4j> ^VL^VL jl^VI Jl dlJj tfJ1 a5j „>ifoU qv.-,«|] oVL^JiU***** A

.iajjjla JLusjI CiK^ii jJjJaJ jlliuV «4£t ,tij| <jjL<Laui» >...-

SjkixJJ cjIp(>xVIj dcljill ,>. 4jjLul« <cj n-%.% ^ : Protocols oV^Sjj>JI -

1

f-*' tff-^lj && ^^ Jl 'LmiLiloj (j^uJI 1
(|

.Ail i £_o 4ftrlVt n j^Lj Z.\ .\ . - .

j oLiL_JI ^5Li_^l/jAi jLc S^^JI £* oVjiSj^JI JJ ,,-Sij --.K. ai
j

,ol%All j JAUI i=ajlj -(switching techniques) Jjj^UI .-uJMj 'J<.'--H

^ Jl Lj

^a K^iJI <jjUj_« tJdA ol : Netword Architechture ££iAII <L» ,Luu^» _ u

C^j <Jjb«-o C»Ljj1uJ.I Sjo*1a 4a5SMc. CiL^-b p."1 """J ^j 1 _ » - ? . a^ r

(OSI)
r
lki ja <<^5JI LjU, EJLai a^b -v>-^l f-ltij ^SLjill

r
»^- -i i

.-siUaj
^j

,,._5JL jrJ^_ali| 11* jwj_iij .<_JLL_«JI (j^LiLI <_<ikl« «Gj^L ^ill

J^j tiJ» .LjUI <S^JI (jtVI Jl ^jVI 6-) if* clifL £jl_u, Ji oVl_^5VI

«ciUmU."I I lajJaj .^jjlI! iiJa (jSMUl <Sj1, .JS11I &LL -J<. ai i ^5^ ^LiUJI

.«J^)JI J^Luj^J Cjliil f
LkJI,^ (OSI) c IU.^ nj

-1^_
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JH C^Ja-a <_>"U3j .SliSJI j JUil ^J-aSVI Ja*il JUaJl ^jJIj SliiU JJ^UI tfO* ^
;,Ai^ l^LUI oljiUI ^»...u"»j .iulill j (bit) <j5Li!ll! jj-ajJI aaju S^Lc oLiLJI

j ol^SJI 6J* r^"....-.j .(BPS) Ijittll j ^L£ >j U • • - r «
« JSIj ic^l

L»1 .4-iALLiil SfijvuJI CilJ SjijkJI Olkaj.1 u^J tfjll SJl1_«j oLjulklJ ^yjl—uiV!

Jii3j Sj-j -^— II Ci^L^jiU Lu.Lu1
^
J^j.u't ^4i (5JJ^J.I ik^ujjla 4j^.L_aJI Ci^jiSJI

^\ij\ j L.Lu.1 fw" ...-. 6JAj .5_iiLiii j ^sia >-^j <n *
«
- t i • < ^ l°

olJ 5-l*5_>JI cljlill Lol .k.j~JI <L-Uijj_j> ^Ljuiyij .JaJjJI ljj—u,l_=Jlj (CRT)

c.ljLl» 5a-Jt Jp *\X • • C)uL. £jl.A» ^^-J J11 J^*^ g^Mui i_JL_*JI i-cj^JI

i^Sjl J3I4JI oUjiJ ijiBJI J^ >-> ***
»

' ' * ^^ l^ll!u1 <>J .<*li—Jl

(AT&T) 5^ IpjjL ylJlj (TI) cbiSl i-^LAi! d^ >-, «jj-^ ^ ° *

_W -
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> N

gitfLJf ^Ofllf

QtiL*4r £l*>*!4 <>> : £il«4i*U fftlfc l*»*l**fii

<L*J&A

\ -1

oLJLuJI SoclSJ <ult 5^> Y-*\

CtlJLxJI 5j£.L5 A.tai<aal aUalll u^iuj] Jjlio CilStttVJll uj^J-ujI r_i

CiliUjJI SocLS Sjlaf £-1

CiLjUaJI j*l$5 Sjlal aJoj 0-1

1-1

jAi^illl oljLufil v_n

5j&udf i_u£ljj £(>») A-1

S \ iiil.-vILt (jj^-ll .tsLijujt 1-1

O-aljtV QIjIi ill j^UUl jiiKTill Jil 5 a JuiImiJUI ,vOVnll ^ • _1

fedUAIj fjttuJI

(AiJMI rtJ.nUUI) JftrnH feJUJU {UJU U-"l

H-i

dliULI pjBVi Jjfaj CiliHI tfji, -W—jV j^VI aljUiel

i - - ^—-r- 1

-U\_
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

(jj^J i<LaJL)Coj ia 1^1 J| L&jIJ r-li ^"| 4 M..W.I1 Cil nlViU <jl (Jl ^La" Li rviil < al

tZ»i_)l_j5j| <fcl'> i«-il ijjjjviJI CjLojJjU.1 J-C Jj i^ -k.il CjLjLuJI (j-o 4 » A. ..X .-. I . ~ <"

oi mjj cjLiltl (jj> jjjj«Jt
Lr

ii lilJj J| <_Jl_^VLij .S_>U>. ..mllj . Lj>Li. -.1
1^ ,Sj!ijil

4_*_o_=JLI oljujJI .tjUiu (j-a .Aj V .«LijI i—fc II Cil tlh'tlj CulS^—lllj ' ' ° « "II] - -^ ~ I I

{jj.lji" mil JaS (^ CjL»j)I» /ill «Lc^$jjJ,l '•il.-s.l i~--.
>
)fl t ,iA. i i_jjJLuitj

CiliLJI SjcUj ia-aLkJI AjJtim (j-o JjJjlJIj i-JLija jJL J--~
«l| Ijjfc j >j ?'"-ij)

tjjiJj <-iy$j oIjLjaU (^jUI <j.>=JI Jl 3-^°-" f^
•Sji-AJI <~^J^ M^ajj °_>'- -^ 'II

UtU'in CjULJI Jajji <L*jlll _ulLmVI Ji.oill |JA ^Jaiajui LrJ-^-lj .pJLajj CiliLuJI

iLbj ^-oJoiiui •Ujufcalj <JJjUJI Cilj CjIjLj-aJI f ' " > I jj^i-o)) Lfl_i1 oA ."!'« ! »l
|

5j5j^JI i=)UiU <> JOC (jj£j j2 vilaLJI S^filS (jj-Aj ijjlil ik-uij^Jlj .«CjI_ojJjuLI

jt <v3iJl! ^5^1 .kjjAJI jl i*35J.t clSLLJI jl .jSI^JIj ,cUUI ,iil>k j gfcji >U

.V>UJUJ| SjSlj jl .ijiUiiyi S_£lJJI jt .^^Liiil .k^iJI J .

tf
..jU,iUI «_k.^I

<ial>L6 Ji-lj* <jv
>jlkl (jjill ilg-a^^'tull ^ JjJ*JI dliA Sj « all ol uijll jj

cjUI ma ,! ) jl>iij i^jjillj ^LluSVI pIjj-oj .(jjjjjiull Ajk (jjjj-^*; mUj tdtttjU „.<ill

V (jjJI 4lni mil l otjl i ii
5" iiiVL pIjHj| dLojJJI £y* %i\\\ ft oLtjluu Jj ^^._i^* uill

l^jjjjj (.Jlai; ^1 <L,LiiJ| jjjlSlIU clfijlj c»laja«-tt jjljj Jl V| I
a
"j 1

1"
^1 "i -»:>

_ur
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j^i. ijjLmaJI oLlLlttj CjjSjjJIj JlxLuJI ia.jjj .<.Ut„ui,t Aj_a_=J| jjjSj CjL^j

cXiill j JUJI ^ II*j .4JIUI cjliLJI Sju^tLS ^ ^ 1 ...'.Vl S^lj (jLs i-JLc

fj^=>-
Ojbj[j '-!» »"" lj SLilLI JLacI Cf» m ijj LaKj ,4jJ_>_iJI 4 iol -nj .S^wL-uaJI

t
_puu (jl CjLa^laJI aUoj a.ji^ ^jJI oIjLaII s.\r.\ al jj ^L_S i—flAgJI lift «• JjJj Ci5 Jl

Ijuj .iJUi uj^ S»jA»JI sJ^' SLSU_o J^ Jxiuju (jtj <J^^1I S^IjJI ^j l..j-11

t>l& ixjJjJ! jxjaUJLI ^l„W " ...[ Jt j Lilka <L_aJI Jj .^jt| (jliaVL) (j£j J u-SJJfc

.JoAaVI jl 4JUU.I CjliLjJI SjcIS >j ~l ^Li iajki^

4 ) JjJ <Zi\—iLoj Jj J 3 (3 Ciihi CiULu ^walin £yi OUl—J Jl Sj_cl_5 (jj£ij

SacL3 jjJk &J-4 OULajJI jwsUc P^jAa-oj .(jjjj£>

—

m n .ll <_jjl—o^lxil ol a.1 '
" --VI

SacUJ <jjL«JI «uKj^JI {jc ujjUJI Ioa j £ij->Tt mj ,ciLojl*il aLUo ^Lu^ .oUU-jJI

foUMIj 5jjUI cUlllj oliLJI

OliLuJI SatlSJ ioUJI JiKtflH - 1

JJC "-S^^ U^ 4fJ^ Cit* J »U iJJoj—a-J «cAjj*n
<
V ,ll JjIjj jj-A CjIjI—j-jJIj (,j5l£Uj

jl <U J-axJI ^ji. £y> OJ^JJJU £jk!ljj -o>^l t3 *J^V^J.I S^g i oi l <JjL_>4SLII C)liJ.I

°kjM Ua-^j dJj (jc SfjJJ .Pljlail 6dA JJ£. i_.i i . i -t_> l jjj-Aj.1 (J| CA=». JS j t-iAij

cjULJI SjcLS ^r > ./-.I (^Lu'tfl 11a Jx *.jlJll 6i* jjc Jloj tgHJIj hJIj-jJJ a>-=>-i

^t J^)^. L>^'st"i o^jIujV i.ij-%" ito (jl jjojjill (Jaj .pL-AVI J^j^ c»ljl . i . ill (jlj-i.

:cjLLuoIj

-\U.
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Data Attribute oLilaJI i^=.U. _ \

Data Attribute Value oULJI <juuaLk. Lu5 _ Y

Data Representation cjlilaJI Jj/» -r, _ V

Data Representation

CitJLuJI djunLa. <UaS

D. A. Vaue

CiliLuJI AjjusLs.

Data arttribute

UHov
UJ :?j

1U
LA-"*3*- •—flJJJ Jfta.,0

i VY

<_i mull AJ\j

i. t unVt'il .1 iu\

(jjH.inViU

4. If

(^_1)JiiSJI

i_ajj-»j (j-a JuiLs <4*ni n <j^l& J^^ CiLa^ix-a Jji (Jji/itlU >ljt*i mil uCj Ml

CiIjmj.II A.\ ij-.Lk. <Loa2 4ijL2 a ^JJJ *LL° i-JjIlfTll /LnJLy <(j^jJ>Jl A_uil j—4 i_ij_au lcJJI

.Jj^j^JI jk_uil CiuLuJI 4 > nila. <LajJS <iijj CiLiI i4i-> II jJiXa (Jji (_ji_)JU

.no.
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^tjuai .<LJLaJI (_><ajl n-iA I I aj5 (^« CiLa^jlail t_jl m" ->l (j^i djjf .-.V I ~ I I
(
j-*-* . j

JaJI (>o /YO (jji Jjal ££j^lkll (jjUjJI ^Ka, hLq^jiI dtynj (jl Jjjj CjLI 1.1-.JI jjJ—o

•Ox tjjikU jJLU i«u5 £^>kj <jl jkUklll Jx. v^J^ ^LaJI OJA (3 -<J ^jiyulII JutVI

ajSjj 4j qjh n i t l JjfcVI ^iaJI <Ua3 J^. <Laojill «- nSij <U
f-j» t | JjtVI '-» I I «Lu_5

C>L»I i ii^IL (JJ.WS"' mi l (JLjj V IaJSjJJ jvkjJI Jj .C1LI-1.11-1.il jj.,1 ,11 Jl «L_a_»_3J1 6,1a

LxilJ AJJ I4JV

J I Sj^jjJI fj\ ni ClLilOJ SulcU J ("s
1*1"

I Ciljl >.ill j^calill _ Mj" «"*<* ^ ,1c »j« "II

.(Y _ t) jrtiJl

njl; JS-ij *ukj .blijl j«aU*JI »i » ? l Jill £j_°-^-U ^.4 : CiLJLuJI a^cis

JL

DB oliLu

(tfLjllJkL.

,- !•». I .".- I ,
._*! -n, (j-oj «4JjJLa <jj*u**>l SjjU-II Jj2_^JI (j-o Lcj_u4 jA : tUftJI

((JjjjJI JaJ5 Jl/>\ 4Jj*u£ JS j^jj^ijj ^.J^iJ '-*J*2 <1>1 V^ "V^' '^f* i. <j8"i mi l

File

Record

!([ -j
*** (*j$nj cAjIjjJI J-

i*i,<i"ij 1 i_h°jI io-i f^Sj t|jja5L*ai. ij-^y lij' Jj* J*-*

(ujijji ub^ J") tf^i *y ji

• (<jjjjl' fJ'J J*») tf^ ^W (Jl

T

Field

. JS=JI Character

OLJLuJI iu»j4 : (Y - n) Jii

_ni.
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JjStVtU oliUlj 4jjUI olAlM - o

jJ.Wjm.1 ,j__>*5(Li .Citil j \\\ I ilr <jj__ ^lll JaL_Luj!>U LJJ___ plpt dllA

^5_>aJj _jul n i rt (^1 (j^JJ i'UjJjJJI Cilji i^Uj ««___>^J_JI oLsLLuj .<( i—Sj Jl CiL._U1

aJl__j_j ^j—II ^^A _>_uuj3l (j-o (£_>_."}!l pj^J^I -IjjJj {^" (jl -'•>,' —J— I ,,j \\\ 6_A J_.

(jjijialiij.l —]Jj-_Jlj (_yJJ——— I O^^-^l? ic"j""**' U^J S H J > o «4 1 tuLaJI « a

.4.»till O-L-Jlj

».iA." ...>.ll oLnjJjLo _/L9j_l .111 "II JaLujI d »a»<» jl*"' .-lal/.ll aU'.t)
, .'.)-y ||

l£jLU .-ftjnll (j—-<UJ fJ—=>-l_5 (£J—_ v_&La (jj j *i ffl JjC. *J5j ,jl ^tti'tll 1 glnll _£ <UJ

__,ljJI <£_UI i___JJ (ji<U i_Jj_J ^-—Ij (£J-> _-L _— J---1 JLC ^j "-.
(j| t \ ->, |j||

Jl^ja-VI 6_~j 'UlU'tt.l CiLiUI (j- J—c jl •_—
Ij

(jfll-urt i\n (jx .>—> I J-C- ££j_jl__ _J

.(r _ i) j___i i^.o^,

S/SiU.1 J_.l_tl Ci\j _.j--" Sj^a.1 aL^jmiL *_dl JjJB <jt _>_,_» (jl _-J-Jdl (>»j

.__lj (£jLo i___ Ji __,lj u 5ti'tn _ila _<,]>—. Sjl_ jGj (jl_ <iii.UJI J (DASD)

Jiiiu IjO^J -k>JJJJ J^J-^JIj ,J^f^b >«L__ltl _jl_UI ,jli i__L_jJI S___L_ jj

Jjli. (j_ JaLjjyi IJJh Jx. Jj </i-^ll AJJJ i(j_i..l's*i mil jj-a "U^aJJoJLI CjLojixil ^jajXA

I4JI jjUr.i... ^>kl ._nll ...1j (Ppinters) ol^Jilj (indexes) <_n._,U_!l ^Ijl___.I

iajj ^V £__<_ Jli\ ijlkill J,>_JL jlji!)ll 5jjLj1xU CiU.Lj_a.VI JJ-JJ .1. >,.,„V

(^1 (J <4jjlll (jj—— I J—1—_j ,j^ JJ_ ^1 (j_ f>La.J__VI
(
j_il_j__

,

if i_iljLj_jJI ^^uollxJ

.i^jjC.jJi l_JJJJJ jl J—-—

OQLuJI 3___i
n
j <nrt"i I jkUalll o^IujI Jjlia CilSjitilll o^Ixul V _ 1

: A_Lc Sj-u _ 1

(J (jjjl-i" (JSi .^J__u i_j__jl_ul __J-A _J_L_JII 6_cl_ •> I n in "
I i_il—2 |____1I i_jj)l nil

LI .^^-Vl jilinkilL (4jUJJ ?Uj ..... <5!il_ J\) <3M_ jjjj t^oUJI <__ <S SLilll

J_-|j JaLjjVI SjL_>l O—Hlj Jjjl—llj _jIjLi_aJI j_al_t —JJJJ a.J, Q, J 9 illa—ll i_»jJuul

_uv_
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f
ltij Jill cliLJI Sdcl5 Jl^ <jL^VI £l_j (jL» LSjLu. li^-SJ L£, .S^UJI

.Sjjill

^ • ^ £ j»ij (^jU i_iL \ • MT jwSj ^jL . iln N • ^ Y jjj ^jU «l»

(V^*

V ^SU'i o i_iL»

J^klj i^jLa i_Aia Jx. t£tfxs-i A^lj uitxw i-iio

pjc j^A itjixo CjLojAa-aj (ju»i< -^ *i toll * '";> JJJJJ (3 *I-J—"»—"» *' 'US-iilj

-UA.
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.SLSitl j tf^VI v^brJ^ <3}lc V

,J i, i n*ij <OUl nil (jjiM i/-\\ «Lao3j iCjULuJI (j^sul i<~i ~>j lOJ =k.JJ,l 4—i i uo_i

jLuii •_>=>- 1 l>[ 3 '.
" O^ t.S '"'•*>" J—3 Qui > ill ja iri -»"_; u3—^*- ** ^-'-A'J OUl—I Jl

J^a « I" -v " jJ5 CjuLxjJI (J
'

'

"**',J
OLiLlaJI

(_>
<a5l m-v <Lo_i£j njjljjpl CiLil J I (_>o5l n-i -i

J} (j^JJjJI f-""!
? .--lA II AaJ j3i .Cilajiit Jjl->"t (JJil-i" l3 LflJC. <CjiAll iTiLI m -> II

•^ VI jVj ,U nijJI ajjiVI AJ JjVI j>-u<VI (j<C SjLiC jj-A <Loj—Sj <t—ajt uiil CjLiI » II

ri inVI jjjSj Cifvi JjM' d^ 4-SJ"L»-o 4 «. i

4

\ (j^jjJI A-"-"} *Lj—loI—ivJI (jl lA^- (3 •^JJ-^-'fl

j^a. (V •
) (jj£» J^ I .Ajl CiliUJI JJ 'in'i -ilriA.-i J_5j .JjVI j»_u»VI AJ X>' -^=•^1

<LillaJ.I Si iti'ill i_ul_J^. l/U CjlaLuil
(_fj"dajJLI

-k»J_>JI JjISj (Jl u-i^^luil IJSLa ^Jjj^j

a nLS3 «*ll-*~ ...Vl (^oi Jliil (Jaj—uj
1
Jlc. (j_yjjJI ;»-«il <jLj_S i_jjI ml i n , A I I—o l<iLi

lift ,J-£J ."U-uil tul CjI^JJj pIj—sJ j\L (j-o !<( i—ml—skJLI A.liu (J 4 i^il_2w tCil—ojla-U

j^Ji cjISi tl-i"ll pi, i.iA^l (jji jjc J-c JjLiJLi 5j»Wi o c»Ul i >ll Sj_c(_S (jLi ^ul

—

luVI

JajlS .<j^JkLI oLo^lall J^. Jj-uaaJI (jliaVU ^.iJ <Gl Lf
Uj V lift ,jSJj ,^->l,.ti ."U

<Li_Jj (jS^ij Ciltj >t-i"ll pi Sin (j^> JJ—c n-aJj i_jjjJaJIj O-i—ill (J ^j—a J_^—2k. Jjj

CaSjJIj fSpliSJlj i^i-fc tljj , pLiiaVI i_ijI^=>. (j-o (jilj -^1 0^1*11 (jtL iZ>iy—m S
"—uuil

dU^lxil Jlc Jjki^II l-j 31,4j <_taj Iat>. <jJLc iiiS Jj^i

JtLuiVI « tUlj iOh, >IUH till 4-auL^ dLlA (jl (jiijvii Ol l j iU"ll cjjJ-Liil j

«l«
(J J-SjJ-° i-j.*i-« (J\5 iIiuluII CjIpI io-a.1 i iBInj <

LS
Jj_~J.I Jj, %,!! i_ftlnj .(jjljjjj

(jLs » il-illjj •(jj.'""''' dLSkUl&.l 4_iull i fll n (JS ,-> n i nj <JLaJI USA (J .Jt" mft ^jl_o

lj\-2>. (J (4j-uju5j <Jaio jj^jSj (jj <JSjj < ini'i f'/jiJi J" nil •> i.,4lo JS J J-
_jliJI (_K»-»J

<_iJ-o iJ j"*>l"l*ll
f

>"~N iajj^ pljJL=k.l JjUfc_l ClULuJI SjCLi >J n i»-i*i ) aI h'iI I i_ij)I m l (jl

.4jjU,l oLiill (jji |j.ic -v ..ij JJS Oi-lj
L>

ih*in

V| p.*ii([.J V <LjV jJijJI ijjIujI 4,i niU <Lal£ SjJ—i^aj oLJL-J-jJajJI i—i^yixul Jjkjjj

,-.!'.! i.l I J > *"«j -j-"'! "--^ I) <Loa5j <J^9_ii]| (j^aSl »<i*> (IaIsTi _ i
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.cl%JI ^lixl usMI J^l _ T

.CjUioil ,j_.|j_J.I >_ii.,Vtv"1I _ V

.dill, j oliLJI _,!_><_ JJ£ _ i

iJjVl-! j-ft jkU-ill i_j^L_l jnlj -i.i L.ilj CjULvaJI OcljS >jn.gi"u pj_ll k. > JIHo

£_cl_ A >n n-i"l Cil tjjln"! ! ijjJ-iul jxl_i_j luU ?'> >l?" i_ijuu CjLiLo_c (uajvill

<J ((_)_»jj-JI i_ul u i tvj I'UjLaJI i^jUI im llj i^LSjllI .-.1 .1 •v
^ ,jLuJ_j J<a iCjLjLj Jl

ajj jrj-SjjJI >_)V n it _)l (jijlftij .<uiLJI CjlilM (jx i_iio J^ (J <i_e__il jj<" » . 8^.^,1 1

"* — '

>J cnll i_.lt MM <J_-_J.I aJ-LlJ_J ._v_!jJJ> _A_1 i_jl_JLU JijiW'i ,jV
-
'« -> _)J_L_ui i_jL-lLI

. Jj:l_il £i___i|

J5_» <LuaL_JI CjLjIjjJI _^
n> _)Li .i^ljijjJalJI i_j_4-_i| JSLu-o (j-_*J Jx. fI___JLU_j

_-_=>IJ_. <x_ujIj <j_ijJhI f-*j C.1''^*1

.
1 * • t-—'U * *'** (3 f-^S^-J i—_Lo (JS (j-o i.,it in" (jjjj

«j__-__ 5jJiH <___r-_J.I ciLxI-jlI <L__l__i ol- cjIjLaaJI J»j_>j (3j
**"

I <u_vtiill cjLjL—aJI

_jjj| (jjLjJpl i Sin JjUk jjjo n^lLaj (1^*-° dji^i <-__L_JI cjIjL-j—sLj—_ alj £jl jJ n * .11

_>_».__ Jl_. Jx. tgj>
">•>_ ojjjJ j-j-S J-j ._i_«__tl <jjUj £_-*? pL<-<-1 _U- egj- "t-̂ -

j

O^JJ-JI jl _»~>LaJ-l v_il_u»_JI jl ^jijlll ijL___ Ci-iU-JJ OJJJJI J-J-S JaJjJ jl j^JJj

Ci-iLu SuitLa !__» (jc p-^Jj tl^Jji !-»-> ale ciuX-xll ^^n.^^" jx_jj.<to_jLa (Jj-j L>_-c

^jlaJI J^ ^5-ijlll (>> JJ-») CjljLuiaJI cAj Jilll CiI jln r (j1 LoS .<Lttlj " nj G___a

_J_»L__II S_xl- jMflio'tl jiUaUl i_i aluil Ol_-L__it - __

: .<J_^I oLu-a-iVI- C)li-_dl jclo- .-win i<i"l a.U=-JI <_j»__ul j-i~-

iuj 4JL»l_3 ol_ i-»IjL_u S___L3 4_>_jl-_.*ifl IJA ^Jjj :o_jLt_iil ^-«--«. J_jj - ^

j__ijl J-Liuj .Sl_____l iLklaitl .iSU-^JI j ^j jU'U 5JuL_5 Sjj--^j o-«L_j_jJI
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jjSI <Ltulo C)LojJjixj SI in.'tLl f-La-jl aaoa (j (JJ.U i "i mil JJJJJ (j^oJ '*',» *>.i

*u .W*» JjV ^p^aSl (jjij CjL-ajLlil _£jj^_jj i_i^il=JLI CiS^I jjl La£ .4jJjLc Ciljj

SptlLI Cililil y*s. ,jLi Lo <Lla-a illliA (Jj^j Laic) jj-oljla CiS^jj aIj CjUUI

(>i=Jj <jl j iJ^ iioUIL

JAa^j t^U* J £>L£-»j "b^-k? ciLiLiJI 4-J^Uj .! p.>.,,." :OtJLuJi £jJM5**nnl _ Y

:
lJjuo j"LJ jl a"i hiju 4 al*i3> n CiLiji mo

diLjLjoJI _rj=ilisiJ Ja&fl/
1
jj-i'il i<-»^ll) <TtinK II A ni[ Jj 5 "t nit I lJij—XJ (jl !_)>_! _ 1

.^^ikil

.' flU I A-Uijj tOULuJI (JjJJUJ l4j.K-llA.JI A-«^l Jjffl I II I I l_Sj-3U jl I-,L7»-) _ i_l

ti—aJ LI a-"jI_j <ouujJI (_Jj
t olj <4j unL-vll a-uiI ,i j i

"
i nt I i_s_)_jlj (jl i„i-> t _ p

.CjLjuaJI J»Jj jl .ijn"! t—
i
j) I injj

iL-uu^JI o^iLo^JI Jl iSUil o^lcl LlilJI J£ j j a "., .,,11 uJj_»j <jf .?.' - J

.cliUJI o>U JLjULI

f*t!3 > it^*il
f

i t &Ji£jf

(^jjiJI uLoi

,j^_>UI

•m

jij/ilt ljI,,i->

few13

tfj
1LaJI utuoJI

i_»l nil II

in

aUojJI i_i^1uj1

U^jjill uiic

.jijjill ^jijUl oijLjJI

,jij_>iJI

(j^jjill ijia

^fijlJI

jU^JJI u&U
v.

tfJUJI

oLtiii->ll U

CilJLuJI Sjtls ftinirtll »Uaill u^Uul ^jjtil Jjij^l iaxuAu kjmjj : (i _ "U Jiiidl
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Cil Sul-" II i-ijL-ul J^i. <>« Sj^jHI cjLjLijJI SatLS jrtL_Jj Ia1is> Miai .oLjLj—JI

j SaaJij S_yo "ill jk-ui"iM liA j phi M i_jl_AlU {y, ^i.< JJ_£. (J <JJJ,>II A-uil Jl

jjli jjJjiJJisk.LsJI h>4-k"i Jj^ <LsLlo[j ciUalll i_ijj.nl J Mi. ^ ^jjUI| A.lrl all

.pUo_vVI (JoISj Jl CiJjj CjIjLjJI _)L>£J Uja^".

pUwjl »u% (j (ijjLjjji^ < Y\ln oLjLJI (JjJLojj j j _x
, aj| •_»—ua (jjSj iijuaill — J

(jjjjilxJ.1 jjjjj Jx. AjLUJI jvUilll ujjluil j-ijj :>Uflll1 - (jjjjaluiXI Jtlia _ o

fj^-l CiLlrt" nil ^Uaj JcL-jJI (juAj .CjIJL-iJI SacUs «_o <LaJl_v-o 4jlcL& CilfaJjJ

<Ul3j)J-o _/\x. Oljl in 5" ml ^j-lj.inj oLiLuJl SJjUU i_jI»-^~ uilj
cllj

''""' '""^ yrn imj

4£wr5JI (j (^j.l.i/1-i.Vl jjc (2>c CjLjLaJI S,icLS (jji _l_>i"il| jj>1o juiti iim jl 'i » i

yij».jjILo _/<X.j Cilj't in (j un-t , JjC J-ljj <Lol1_>. fHHj (Jl n mil (3 (jjxa. tj (j^-JI (j-*>

r-l " ! <LJjJi-o Ciln i ill j-iJ-o Jjjj <Lu_U l-jJJjJI jj .*tj—ujjj—fljl 4_JUJI
(jJ * *^"'

'

j

JliU-j -(^U-l £,^-"^1 J^-^ (<_>-=> £. l>") £,>-"ll b-n-^l t^jJI 6jL».jJI
fcj-"^

dal".~ -. CiLojlxji .lU."". ^^_v.] Ciljl iiiq"—uil (J in *i »» CiUa-vJ . ^"i t J I ^1—3J

jjV _>JjlSill --^ •> (j^-'l'" JlC lifil ulI CjUL.A ill 6j_£.Lj) *-o ^riiLaJ.! Jfcl j "ilia

.JLis Ij-^l"!-*! (jjJI iTiLajIsJ.! Jx. jS^rt--u JjSj nil

u
'-yj .^Uiill (Jx. LLx. dllj jjJj qI ,jjj <> jaIJJ <;iiiL5 dllln :JoiaJ,! ^aIII - 6

"ilj CiLkilooJll ^n-\ v3jJ _H> (jj.Ut" mil (j^AJJ "!/ o-tl -v lj'-^^U
(j.10 f- Jjl^"' f°

Sa^LS ~--U\ jJi .^jjjaj ,jjJ (j-« (j^J •—*^5-u, <jJI—-Jl ol tlU'U (_jl Ijjji—uoj (jl

jljil (jL^^a-j St-iuil CjljJnf. i=».i«j L»1j iiiilajJI CilSiUJI t>ul-uil J-C CiljLi-jJI

^rvill ii.L_. JJAj VI u-i->_» jxUaoJl ,> ctf.ui" -ill (3
f4-<>^ tsl oU v_»UL«iJlj

Ip^ULiJj oI^UaJI Safcli SjIj^ ^jj ».."i iLuLuil <jJUi ^ oIjLijJI SjcU SJjI
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SacLS jj^ ^Ij^Ij J-b-'mj (° - "*) J^-^l <3 L^J .oULJI Sdcl_3 jjj-» iio-ujljj

I d . » Svki-uJlj Sac Li! I <jLaji.j «u^Luij .cjULJI Sj^li pjhu cjLjLJI

.cj LiLtd I "_'"i"» (jj oLjujJI o31 ?>. ., \ ,o Ajllxul _ i

,-jl'i l ni l «.^*I ...» jjji CiLjLxJI CjjI-%. Jn
l3.'.

"' ""

;> - '^" .-LI oLiklo >.ah.?^a <JjJjJ ^LaJLuilj (j.3^- l3->k -J^3-5 - *

^ ».\A.~ II ,_Li.ijuo S_>i-ii jUitTi.*! —

.SjeLsJJ Jj-V'H Cilj-vjLuaJI Ciljj)"> jii n JjJ^xj _ 1

.,jllLI /ciSjil oLlklo J^ jLIcVL. -LL-jVI o>^ o^ -^'^ - v

CiliLiJ SaclS Jjn-^*i _ A

2^jy ij| S>>U {jj&l oliLJI SaclU ^uS^aJI 4t^=J.I *KjJ>j j< j
" ^ 1 - ^

(o _ l) Jiiidl
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*\S\j ( a,l,w" mVl JoLajI <u3ljJ. Id j If, i_il^iiVL» ciUL_i_JI Sj_cL_5 j» li » »j a.,

^jj 4.i ,ll ,̂ o ^JLul jxlaiJLuil (j^iuj .<lolaJJ 4t«tfcull .'.IjjU-ljj .,-.1. 1 -^ -. ...y|

:oLjLuJ1 Sj^Ls j} SjIsaauJIj iuMuiJI «. u

£ya 4jJLk. CjLjLaj Jx. Jj) h-i-> I I <C)ljLijJI Sjclja j Sjkj-ujJIj <_o^l uj| ^ » .^ "1

(jS-aJi .££. liA <LLiLjJI (Jj .

j

_i-k"il l jjc SjLiXJ ^LjLlJ SattSj <<LoL£ «UjLojl_C.Ij UaaJI

:l^,j .yLM ^jVI j=JI (Jl IkiJI Oo»ir.l i*.llU ^LuVI ,> jac JtlA ^Jj

.I4J y-jn mo Sji-i jkloaJLuil _ Y

.lju^vi SjU.u.ii _ r

((j_>a. 3^^ j' 'is^J 3i^^) CjIjLiJI Jji-oJ (3^J-' — £

.iJjSjJ,! jjiSjj _ 1

.(jjl ui-JI (JjSjlll _ V

( L$jjjI>oj-liiJ_$ SLiiiill SLik. (j 4 nj ft CjULj J-C ^j" •%" Ciljl _i ill SO-cLS <jVj

jjLo (j! <>o IpjbV JjMi Jla*j I4jI>?-1 J^.1 jl oIjLijJI SjcLS i_jI—u=G Cg-a-j

<jj» «Ual io| n-uij jldtl i_tlln*'n SjUt mil {ja tS^ l<A*J «Jj_3-JUI Sjl » "1—ui*i ^jJo

iobl a-^JL1 j>»j .in irt-> (j^M (3 (jj^S o^ J1^ *^-La-ll ^ ^-al-'^**' " ! u^; olilLl

SjLj o^ojj .P.I54JI ijJj <>» oliLjjJI SjtLi <jjA. olax_o Jx. ial 5 ->ll ». «>lVi £llo

.4jjJojJ(j iiJ^JI cJ\y_>la]l J-C p^-vo 5jU» iii jkliai jjSYi JiLa- (>o «LjL<iJ£.*iM

vjjIj'JI ciULu Slloi .jUil ^ Jj^oll (> *^t^UjJI Sj-cLi 4jL^JI ,> jb Vj

(j£oj 4JJJLO CiLlLiJ JllA (jl c£a- (j -JjlSjuJIj iTiLiLuiaJI j»_u«3 J^ VI jij-Xi VI l-i^J

,j-o cjLjLjJI ^jo-^,1 <jL»a- ^>2 a' v^J J^ J^J -ug-^^ > ">
' " 'tl

g^j <* ->^ ^Lu (ji

.^L^JI j^ ijlj^JI jlLA.1
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: ,_A «t , i iil n ra. II CjULajJI <jLoj=l. (j JcLuij .-Jul 4_lLo'!jI S^j . hiII JSLluj (j»"i« ij

CjJiO'S mil LAailjilj (jjjI^jsJI _ \

p-l " '! |Lc
(Jj)

i/w 1 1 <Uj^lo jl «l i inili ri i.o CjLSLlajj «Liij_/\SJI i-iI^jI aU-%" uil _ i

.^U3!_>il ,ji>[>£.V iiliil SjSlJI jj jjjjjUlJI j>,ha."...l _

•UJloVIj iiLaaJjj "t—o^i uiJI fj\ ft >gi l aJula-oj <t_a—liilj OIpIj—^.1 ^-^J (j-° J^l/j

«_taa. l^j ui_>*Jj ,3^5^ J£ "j <S ,iUn £i\p\j-^l\ C>1& (jj£j qIj Cilil ,j ill S. t fcl—iJ

<U <LuaLs>JI **•'*»' «' SiAtlij oLajlxl.) ajflj ^ ojf> j mrt Q-QJ i«-i-> lUj Si uiVll
J)

> ni.Vm

JJC dlllAj .Sj£.l3jl ,J[ J.^ji.jJL a^jJ rj." mi l qy>JaJLuJ.I JjA^Jj i_JUj_xj *$X\ £y*J

.'Ljj-j-o ia^J r-j-ojjj.1 (jjjiil inI.Lj qL^," 1 1 ^u.lLmal (j-°

,(j\JLa 7-LLLq j] 4j nilUl'lVn <L3u=u (JJLd i&AskJuuill <% I n> f'jciu — 1

.^poJI <LaK Jjj» ijtilVi mil «t-SjJ«J ^(^ii _ 1

.Oj^-waVI jsIajI jl (^JjVI CjI ft.1^11 Jjjo itiW* mil CjI 4 «-il^a — V

Sjjj-ua illliA (jl LoS .«Lo}LujJjj "Lil n-> II ooJLuit J ir> Ql i±Jl_jJI i_j^liuVI jAj_juj

*
'
J
*'» <J-oUl-o 4j| jjc oLajlla JjC jj) iri-t II

.1^*3jaj «U9_}LJI 4l71a.ll i_4jjjlj _ Y

.(<UjLiIc.| «LaJlx* jl (SlIaLula jl ti_jjjjj jl ijjjoSjj) 4jaJL*J.I f-jj _ 1

.fej till - i

.o3jJI _

Jlc (jjlaj ^ JJI CiULjJI Sa_cl_3 j>Li > 1 m l jjj-jSj £-^Ly ul c^jj,/^' u-^j
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(DBMS) c»LJUd) afcljS S,|jJ ^j o . 1

(OLjLaJI SacLLl ^jUlcVI a.iJrt'i ml, I £>*j SjA-i£ S_>ij J lu pJijJI cJJi di£.Ual_uil ijj

JjC (j'ifl A jUjlmH «L^_ojjJI <-B_>JU V (£.111 A,\\"\ iiitLi .<L-ujLa_ll_j ..-.la j .l-tl) «_oj*_aj

{J
iaXJ oljLdl .AcljS Sjljl ilkli .I4I0 JjS 1 iujj 4 j i.il > II «_a JjsLj_jj (jl JSVI

Jx. jLalc alj ^-°L>J *Ljt2» (jjJ (JJa Lj-J

—

luJ ?JJ—5 CjIjI Jul yU_Ajl _/LC. aj—i—1_jjiXI

CiuLlJI a£.lj}a \yj\ AUaJ jijJ J^-VI ujjUJI {j-oj <i_jjLa. <jj> Ijjk .Jjjjijl (J £>IA-o_a1I

dVt-v ~ jjjUj jIjcIj SjS* U cjLjLjJI tiilxiSjj j-j> JjoUjII <LjbLoVI cjUjiU'II t?-aj\1

.<La_o_/\JI C»3j (j (_£jLjicl jl fll'l inlj J3I <JJJLxCU (jMLjfn n (jl.oj-s't ml

<C u^AI ij\-aj-f>~l nil, I Jljjjjj OuuajI Ac|j5 Sjlj| Aliaj A^J i<Lt^l St. ojj) "^'J

•LijLU (j^JI (jlioLi *Jaj , mil jvLqj-AI a,, I h'ij i_aj_uu Cjljl j _>ll J_clj_2 Sjlj| »llaj

JuLUJI 0LL0JI pk«oS (d j<:
-.<".ll) 4 y>ill j^-oVI 6- ^ J^L-^ L-m «^i .> til

Laj*. (j^i ,5h^j j^uijJI <jt <jj> j^^ILj .5jLiJJ <la—ueilj (jjSij CjLM j ti l J£L_jJ>j

:
J^fl Afcj jj1 oUUJI Jr.!j_S Sjbi fllilJ JjVj

dLtSUjlaJ.! .r.<;lt-~.H j joTi II ^Vill iA j1Lfc SpLjL^j <-^j^i <jL.j>, "i .»)H _ Sfjl

oUJLxl JLkj)fl jl «.ix»JaJlll jl -o^^*JI u^btV V1-^5 oLi^ Kj-a?^ J^

.<jil,,A[

(Batch) oUiJl aiJU-a .^1 ,) lu.lj^ Sj^^ Ja*J1 Jc IjjU oj^j u^ - L**b

.(Online) S^UI jl
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Sac. g_jU"..M iu-sj (multiprogramming) SjjjOII i^*jd\ 4aAKJ ^jj <j1 _ Lu^,U

Sac Jj5 (j-» j^Li ^jJI cvjj -> ."l l ,jl ..'-.ij.-v.i LiAjt-^. V^>c jl ^ .- ii j_ijj <jl _ 1 *A ,.,

3 —tia.j CiJUjAjJI Jajjjj ^fj 6J Laic I ajj CjULvjJI SjcLs (jjuill |> o .i-^". ... >

.(3j .
h i 1 jj <uJI LVij-Lu LoS I

(i
.A« i ^j o

U..

.cjLLU.1 ^jISjj cjLjLuJI jljfi (jjo tw i /jl . -». _ liolj

.Sj^jJ.1

^c.1^3 ^Lpt t> |^f5Ucl J5U. (> pIj^LJI _£L tj^^-y „ ,U Ja_c J a
.„', jj1 _ IpiLt

<a?-JJ (J-° f-dil_ioJ.I (j'sn tj (jl (jiaj liAj) CjLiUI Jbca j1 CiLiJJI ,_u «sj3

ADDj READ j CALL Ji* <>uU1 iUJI <> ^KLc .t .i^-.... l

:
^LaJI

.£j|... ANDj SORT,

:
(
j43J^£kJI i>jjJ> <jaj 5jt-> null (jol^i. _ Y

^jl^o^j <JjUI (gJJ i nj ««—iil.1 ^g
j'

.mo (j) 4jlaVI CiLj" ft £y* JJ_C _£J»JJ - Vjt

.<j ^-jn i nU ^rjx. AuJaJlJIj J^i-jJI ,ja <jL«JJ (JiLaJI

I
fl'

j ij.ha ij (jixa (JJ^ J^ taj^-La ^yt CiliLjJI Ja-aJ ^j^woLa. >-ijJ (jl i_--> t — L_ulj

OljLuJI 6JcLSJ <Ul«VI (gjj. i im ^JjuS (j^ " ^V ?i«»iU|
|

Cjlkaal ciij^*l o^J 'jN-l ^Jftn i l l CfrjJaJL u iU t-SjjJill ^uj iiLliJI .'H" «. _ LAIlj

L$J ^jfl inn ^jji: ij_J_>kll «fU->U CuLi ^li .1 , .Ajl I4J «-j - -H 2 j, fljUI|

,^111 oy-oL«iL» ^ro ,,n Vt CiljLuJI Jclj-5 Sjljl fklki Jx. uj^-J-Ij .J^j-a-jJLl

jj^j <> jj "if dJj Jl 4iL^I .^UiUI Jl J^LaU ^kaJLI 6i* JiLi. ,> ^

_\YV_
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.Cil ia

~

t,t l ££o.y jjx. CiiLi.JjxU
(J-

1^ iiLLi jijJ (jl _ Ujjj

-CjUUjJI Sjjcljj jjJji aI-^-o Jj i in (jt _ LulaLL

Uai». J i i-i^. La |j| <Gl iJ:ij"> > JjVn ill l Sji£.l CiU^Jj ^jSjj Jblii jijj ^jl _ Lujjl u,

,"jljjl

Cjlj JaLaJi (j l
(]

4j'i i <-i"i jl 1(] rtjlVi*i I A I n"\M (jJJ ll)-
"- * .-il'i l fl | «ja, (jl

cjLjLJt Jlc (jjaj ^III oLiaxll (^Aa.LS jl, K-i*fsL diULjaJI qj'i .,-." Jl ^ ... I *. $

j^olic ^-j^ajj u_ijjjuij <u^=.LLjI <u1ajji <uJLi_lll jjk i a *! .^ *)ij ,^1 />jUi
| 7- i

"*. *y

"ajVi .ill iJuJunalJI "UfiUj ."UjLSi Sjia j] "jn-ila. J[ ilr. ...yi . ^^j j .-.11 1 . .1 1

(

jh'i tl _££. (j-oi <LuiLuil J^ iZjULaJI jualifi » ma*l ,
n i ££jJlj £-jlLI J! "^ J^ J<ui,*i

5jJjVI jIjI! jl I^jj^ .l ftj (-ill ciljLuuJI f'ljji i-i

i

hi. i ^i Mi* mil ,j-ac>^o .tj.uifl" ^J; .ft

.a,,W**v iim V. l_Ajxuj <UaA1 ~j1 iil,n n" V o'ii*t n-ull 6J-A (jV L^-j(_qJ1 »>

(jl (jSn_i j^ojjuLs .OLJLijJI ,/vaLlc i Bji'i in *il (jjixlt (j-o JjAa_a _/\X. JJ—C '"
* *j

i_i iii-> I (*^\S^LuJLI i j"i in* i_*uLjJI Ol—SjJlmj iA -\ II—*—a j)l <P|cxi j| <(jl lujIS i.j\ io)

.IjSLaj 'pd'd ft i-.>i»i->_t (I^JLulLI i,i\ii-Ci' <jjL^nll <J j"5/I Ul <A4^La-uj|

J|| <ijJli.l i„.*»*> ioj (£i*UI (^j-uaJul (5JJJ <„flun"»"*i du*iSJ.I (j-o JuJJUl aj -^ *t ujjj

:jSfK ^j .../.J villi j^ic

.CaUJI JLallVI '^^ _ •••

.olilJI tW - i"

-HA-
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.vjVI A<\<\ _ A.

cilijlueall Jj-xjj jj=o tf f^JI Jl»- Jjl^ «fkUI JjL^S ? jU.r JiUkj

Lj>jj CiI i-vAJIj CiLaIUI £jjia. ^ dL^Luo Jj_>1» jjjJLI JjJL (^x_B "-uL-o^klJ

> ,ai'i htu.1I

J^jaj taJlall Cil^jki. J. uIh ijj .CiliLJI SjtLs «uKjJ> ,jM 'fL^ill - " -Vt jitj

*»JUib ,j>JI cila»l L3LW1I ^IjAJI Ulij ,

f
UiiJ| (> .jjjjil^il ,-,U I _.-. U

.Lllalo £_ui|j •TjIjLaJI jvojt <Ua j-uQjJ (£JJI «_' -~"-H <jj£j (jl uaj _ V

.CiLa.Ll2w*jfl (jjs J-xulj j£,io i tti'i .ojJI *liij AJSjJJ (jt -^ ' _ t

,Jjui\J1j <jLA-a.

—

luj .Jtyj » tti'i.n Til l y-aLlsJ Sj^oiLa "-.tKjA Sj_i_All ^-S^-J

CiLiUJJ Jjila i-ii_>*J pllatV Ci[>ii5jl pAn ,najj .CiLilijJI ^La.>JJil jWj .iajbu-oj

lifc Jlaj ySJI Sj-i-Allj .yJUl jl ^Sj .Jji^j ,2,1 .j^ uo^ ,t,IU .j i .V, ylJI

_U1-
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iUKJI jl .jkUijVI j] .^-ij^JI
r
laii«l SjLAJI tjkLu^j (!) J (j) ^ oy.^-l

l

jJiiJI ^11^^ ^LJ| jJi^ £ ^Uj .a]j ^ J^ ^1 ^ ,<^LiJI j^JI jl

Jl i^LJI jJoiJUj tf jl a5j .La jK jl >_ijj_^ jl ^LSjl t> fc£U .-.lj « A»
;

.oLjW.1 i^JL^ j .i^JI cUlaji i^Uj .p^iS J£_£_> obiJdl J.»-.-|

:Sjt.till ._ftUij

.isJUllj ^UjLuiVI j iilJj acL^j .^LiLJI ^IjU ^.^ JLjC L^l _ Y

jl ^-i^^JI jl .-ajjUill J^ jLuaikl JiU. <> tJLai SpLsSj 3_jJL*_s SjLj _ X

jIjcV j^I ^.L^j J^l o2j J) f
Itill Etl^| US j^VI JIL U£i .pL^uVI

.l^j^ij jjjUiJI

.CjIjUJI jualjfi. <Aj-ua (^j5j JiU. J^o iaJUIl j <3j| SjLj _ i

• 4
*'J«

" Sjijii 4-U-ua jljlaJ Jit <L_a.t_lM jj_ajj| i fj - » - ^Lu-AVI (Jji JjV

.«-ij>Jlj <f.UjVI dlofi .j>4J is. till jj_o_>JI (> l.£A-£ IjJ-C jvb.:.Jl jlUn i'U" njj

ji^Vl ^ f.lij'iH o^Jj .(£JL. <JaSUI .Sjjlill ,$ jVjJI JuM-c) JL^LLJI jjjlj

jt ^jJ^VI «LaJL«JLI ._ijl.ini aIi^'J nil jic J --I ~ ^a A. *< 1 -IJ.'> j 1 „l .t ^ ~. ...
|

.^i<j'iKjojJ^J^I

toAj .5j S Mill j (Digit) pljA J£J oLi-jli^j ^ •) 4xoJ»jJI Sji—AJI j_sji

jSja tJA-«=Li «l»jJjJI cjUJLxII j oSJj .^UuiUJI ciUJUI L»Us <_oiM_« cilj-i-ill

Y"\) jJj^ J£J U j'i ,/-,-i (YA) iji^l obiill jijSj . s^jjjIII ^Ua-5^1 olj-i-AJI

CiljiuiJI (j-o-uiJ a.l5j"iflj i_Sj_pJI iO^LuiJ ,^111 ol_>i-<5jlj .(ijjjJSjVI iiilL Lx-Sj-jb

(jl a^- ^ (.5^1 liLaM—»Jlj <t-jjj -Jlj .aLSj^J Cil i,,j"JvJl (jj> J^S. JJ-t dllA
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iJ
jh (jl L$J jjjt 131 ^i.iulll iajLii JjiISJI iLjjkVI (>» jjV tjSJj .Sj-L-iilJ *-> ->•*

jk*' 4-iJuLll CjljLuJi Jl iA^.1 (j-o J-0>J ,|^-aJ-N~ mil (j-a S^fl-iS 4—Cj n^ n Cj' > I '**-» I

.5j Smi , I I a m.iX"i Oic jLat'jII

i=JL*J.I SjjjjLj Qy>Jr>j,»t,LI CiLa-lj" -> I l.
J,
,5kVo jvj!)Lj (jl j\\ m,,.l]| aUsjJ Jj V _ \

. *Loj-^ 3, 1 nil

i_9jJLj (jl t-00 *>J* Milli "tijJU l?JJI j^ajjJJ Jjila Jj*i n*i Sji—iJI (jj£i (jl Jj V — Y

ISlUa Oj\£ i_ijJ»j Vj Jaili *ia-lj CjULu jwajc

IS **

IjLZk. '
aK I I (j^li ._/VJLjJI Cl' lllVni ujl*,!*! m jl lij-o Sjj mil rt 1 o uu (JjSj jjl . "> _ 1

VJ u&J Uilji .oljl-ui jl JJ4-^" Sj£. JS Sji-uJI <j K I ft ^-S "I jU iai (jt liLijJLlj

ijfja JJJU jy,,A-*>*i 11O V <_S_J-uu <Lo ^l>a-l (jl AJ "v.i 1.1a. L»-«j|j _£-S im "II a,lh*l (jj£j

.Qlj)*l Hill

ij^ I
J -Si iVllI (J p.lvVlll A.i.t*v**l hi fl (JJ» >d *'l *< l(| hi Sj.5 in II 4 t IS t ft (jj\Sj (jl i_i~>.i — £

.(J5LJ.I (^ ipaVl Aa-ll (J| i^*-* lj -l^lnf j 1 jLj-ui (jjSLl (jl

>u^ I .JLaljj jLLluI j-Jjjj <_ijU*>^aJ| «|in^v Sj—fl—ujl ft.UoJ i—ifcj J, ...mi (jl i_i,-v^ _

.*aJLdl cLJku

(j^jLoJj (^jjl (jcal-^ AVI (£jj ti]L»jVI (_J_t 1 51J <*UJI

—

a (jvijjj oIpIj—a.1 jl o"i r I uaj _ T

Jjl (jjvilS t S .jlio <ljLjl . il (j^J^J (jl i_ia_> jlj-o p_Jjli!Lfl .SjS mil JSI u& «_a

<lC-*^>»j (\AfJLI ljiaS^» ((jju a" t>" ch tf (^) o*i '-"jl J^- °Y" ^ Y • £ ojjj ^ lof

<<£.Lui (Y £) _ll &Llaj a.,^" 11OS «l<*l II ?.l 1
11*1

1 L» La] .4*1 mil (> « aj "j j_^ uiil

.laiAj (\o) <cl_uJI (jj, j^l jiu <iJliJI<fiLLJU

Sji mlLa CjIi iula.ll (j <LuaLLj (J^aiaJI 4jjL-uXo (jj^J (jl (Jioi) Ip uii'i S>-i uJI — Y

A jx5jJLi dJJJ (A,*!) qu ^ iljLHI (jV A (> ji.ua! ?....l a.ll <i ...vIL \V

.6ji-uJI ijjia i_i m"v>J |ji*J (
' A) i_i*i*\J (jl i-i^J

«j[j_o jl i_ulj_a (\ t\ £y, jjSl (jji iiJ^ll 4aSj^JI Sj i .. mil >> ... ~Ti J 1^ jl _ A

fJjJli ^iaJI <lj^J ji^l -Ij^t Jl valj-a (0) <> jKl o- iiljtl J^jJIj

.AAYTlo^ ^. Ifei* J^UA _YV _no^



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

\ • • • ^i" j jj—oj V (Jjo i_sJ^o S^J 5j,i...in jkUaai .Sj J.mJI f^lj—« JJ-C-

V = S^iJJI (J jj-ajJI JJ-x: p • ) ^ ^ _ • [>a f.L3jVI jj_c jfif^j JLala.!

. a.'. ,,-"1 u ueaj (jl i_)TtJJ .J££ 51 n ijftll jU

—

lcj (jl yaj 6j_9—ui &Uaj (£lj ..tlVil l

,-,1^ 1 ."-v y I "7-"' (jlj 4jjLuq13^j <LJLai 3-^' J^~ SLiioJLI (J iTilil—j-aJI « j,n\

.(j^i.tA" ..mil <LuLaj)li> 1,1

SjiiiJI (JSUa) uljSIjS £ljM A _ 1

AC <LiLaC. »A <lxa-a 6_>iuii i_u£jJ jL»Ia.lj SjJxio JK jjiLj Sjijidl 4fi.»J—"=» <2A-°J

0*J <EjjlkLI S^iiUI jljla.1 (> V,J.>""> (Jilll Jia-o UJ^J fj-**" J^J .ISlka 4 l
|}

Sequential Codes <UmlmiU SjiuJI -

1

All

i*Sl3 ,) 5llofl .allj Jl L.j <l2±oL«J|j pI^I oLJLj ,jj_aJI y^licj .oUl . ..
-. 1 1

^1 n ..in — _ 1

aI.o .n i. 1 T

_ ^rY _



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

:

(_rA 6j4 mil 6AA CiL-ila-il aaIj

.jJj^L^VI U^u L^jU iaSLi I4JI _ \

.SjiiJI ^i^u J5LJI

Sjili jl ^^iaj C,|j cLojluo ill Jx. (^J ,

" >"i "if (j^-J .yiklo ,jl»_x. IflJ ^juj _ *\

.taiUJI ^ *-u3jj VI jvoJaJI J^a.

.LU <^UJI iilfj j j^2 oliLiyU JjjalJI jl ^jjiUI J^ V l^iV fc^a ^i. _ Y

Block Code iittsJI S^iJI _

(> SjIc. i_Lljl.l (^JJ^JI j^l (jJ* «jJj£J| S^iAJI <il«1 (^oj .4^0 oliiiuuoU

J&1& jb*JI j ^j (xxxxx) ^l^.

XX XXX

(jJL. Ja^ jl jb) jJ^-JJ (U) ^jJI^ ja^JI JjJ^i j| ^^JLI jj

Jx SJljJc <J1*1 dtU, .Cut <ia.jLl fJSj ^J*} ^ j JjjJI Jj.V-nnI ^Y) >Jjj

oL^_^Jtl ^ .-ill^l 4-^k Jl |>_ii^1 ^L^JI <jl ^ijUilJ .4 j|-,<:i| j 1 Al l

dlj^iJI OU-aS (jlj .4 tola, ol miiijj *jl_)-fi1 .jjj,
1^ mf, ol.i,umij^> <«UjjJI . d . . .1. tl

|

j ^LljJ YMM Jl \" "J jL«J WW ^=J :^A <UJ ^JLL^l g.,. ft^ OJJ^

jl jUjj lJJI \ j ^lijj <m<\ Jlo* •••j <j^»J SWW Jl Yo««.

j L^j jlijj YMW jp • • • * ^ »>• cly,. « l^il^ Y i S_>iAJli jSSl

.1-1 JSL^JI



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

nljJJI aUaS/^aunVill SjLiJI SjiAJI

jlijj WW aJ ^ d,
t
« ill" CjL"j-*-"^5-o \

jlijj Y'iW'U* ••• X <jjji Y

jlijj HWUYo... r 4j^S-»oiC oLluulu^o r

jLuj "mW-O. . . . i Jljil i

J&\ J jluj W • • <jjCiIjx CjLua-mj^o

(1 - 1) J&AU

X,ft<\l Sjiudl *J*J* £fc JUa

A « Citji mi.II (j-a p jilt liAA CjUjIxu Lai

iii^jla S>LluJI r.""" •" "S^J 4il^al.l (j^'il uv% II aac Jx. j.«1»-i Sj£_idl J^ - N

•W

I

j
jlr Jj^JU tf I Ija.l (jU

f
l&JI j iajJJ £&*-£ Sj_LJJI Jiln » 1 ...I La I

jj, - V

_^n_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

Significant - Digit Code ^J^ixM <-uljJU 5^iui _ r

jl j»-C.V) L_ijLaJU IJjj Sji-iJI 6J0-9 .4j_jixl.l J[ jLlLluVLi I
() ' 9 J ' >

J? It *JJj

,J| J q"i\*ij jl noi l ,jJ 4*U« fl (l_jj|jj.l jlj <Ujj_/> I4J ^jJaJLJJ ^fualxJU 4j_yi» a j * < *^|

Y \ }&o SjLuuJI jUoJ jj»_>i .5j 9 All (JJJ^J QjjJ Ijiftj i j nj) n r J2VI . .'i l -^
| |

SjU^JIj [Y^ Wo U] jUaVI IJ4J S_>i£JI ^^ U Jj^l ^j Wo >
r

->i ij

.ij1aj[y^ no ^rj Sji^i ^^ ^r j^i^j no Ujiu j^^.

.£p|j2jl <l)
fl

ii ij <jaj0,io L$j| _ ^

• Lft^rti. <j» J5l I^A. nit pUaa.1 _ Y

-Lftyx. £ya jj£l i_ij|_)-o (Jl rl"'^"' >i3 I4JI (j j^Jui l(pl_ul 111 La]

Faceted Code <£jcJ&uJI Sj&All _ j

1 9*t i/ij "4-^.j J\9 -LV^J ./"*»*" II
^-?*\J J^ lii-Lj ' **'_»"> » jx^alixll y_Liiu iL lj ' °j

.1 _ *\ JSlixJI (3 Le£j S^SuiJI (JJJ^J (lA=»-l 'La£ >9 al\ .^,1 J[

-A «^>.jJI J AajJI ^^1 i-J <La.jJI 14^11
J^jiJI <Glui) («K^i) (^^Jjdl f-utfjl) (4...M-JI) (o-iaJI)
(feulaJIg

88 jjVi = ^ pL^ = ^ ^ = ^ j£j = \

89 i»ilill = Y plajxd = T c*J* = t ^1 = T

90 aiiui = r ol.i iALj^j = v «*M = V

91 ou^l = £ SK-% II *>lc. = I

92 _jiliua.U.I = t_i ljluLa. ==

93 Sljjjij = 1 ir?\jU??- =
"*

94

95

(n _ n) jsuiJi

Jj-ttiuill Sjiudl JjKjft

>UI ^JlLi

:jiui ^ji j_iL jj (U) ^Lv-ji dJj j *]j_*j j.,.i... -, .jLSj m* ^uji

945521017

^ro_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

Decimal Code 4jjJuaJI SjiAII _ _a

.iJSLftj <x»aI J3VI jij Vjt f-A'ifl ii^aJU ...aj'i ..-."iJI

f—B iu* (1W - t • •) flij^l jib Lpl LulJ <_.«. .Will jkjLJI \MJJ\ jij

*jlJlv>
"^ % *^b^b "^ * "Luj^lflb ^ * y* y&* i-ikJU ^j..h/ij ^Lm3l Sj-vic Jl

(*\Y^ _ "\Y») Silo toi^JLi jvL^I S^ Jl p>3 L4A* J£j .Ijiij "\o. JUcVi

_> • .^ Y ^ ) r
LuJt S^rit JIUjjjj f

...a" ^1 3;ij.*kill oLjj^l fe* *m J[ f
...Ti

J[ |>..„.5" yjfcj C.VLuaj'ifl ixujlAj 4jjjj&MI i-^ji^JI T.'\
>
(\ 5)lL* L4I0 (^.1Y^

XjJIj j^jIJI i-^jiA rAi.-m $11* I4A- (rA <\.nY\ _rA».*\Y^)
f
LoSU^t

S>£JI jjjIJI J-^Lj (TAiVm -YAl*.W\) jxL^Jil S^it Jl c
... r> ^1%

5ti» i^j (Y'Am.'m ..TAiv/m) f
iu_3i sy^ ji rJ*_E.Y'An.nY\

Y'A£^r•.1Y^) fL-sis^ ji ^ujQj sj^vij cbj^i ^j (rAi\r».m)

>™ i^aj jlh^i sj-f-^i ^j rAi \r-\.\v ^ 5n« l^ (Y-a* m.™ \ _

.l-ftj,*l i<Q~ll

. a.'. .^".11 ijJbLa (jC <J»JJ Sji-iJI JJJlJ <j' O^J - ^

fl.fl CjLxjlLuJI La]

^t .ojj Ija. StijL jkjl^l £^oj 1 fl'i.nl l ,>. 33.AJ j?JJ S_>1A Jjl Jj^aaJJ _ ^



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

jl «l/*i iiiJI _• qUIU jjj_$Ji aUA" ml |_A 1 **l 1 1 n I [j-aj -Sf-I 4-Sj 4—C^uu Jj_j_Sj|

£>C _£JAjJJ (jljJI SjOuC i.J~>JLuJJ MIL* QlLuJI <JLa. |jj .I3£Aj A-JjLiLI j1 ,jvl m_J5VI

.JiSLaJI 4J9J SjLij _ ^

.tjlo^l <jt «-> llj 4-oXuJI SjLj _ V

'.fj^i Lfrjljil in LI

.Jali ijj-^l CiLaJUnll SjjJ^-o _ Y

£> i-j T \

CCE Y

j j J J r

Ja Jo (ji> (_j<ca (jSi (jjj *

t

J 1-5 £ t

*J^ V

6 A

IS J -* <\

JLu^^JI SjLidl (jjji3 tjjluil :(Y - 1) JiAll



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

: J*jfl^ SjijJI ^JjSj Ciljki. OJ&J

.<jiLII (_9j^sJl jfLoj j».15jI tjji; _ Y

.S^kVI pLa-uiVI jj-o —II a ."!-." _ Y*

£ I ._j ^ya. _11

\P 4^ 4/ 4- ii^'i

ill (_yi pj,ir>~i S_>ijiJLa

v y 4- v
r v y

f

y v r
f

j^luVI (JJ^J taiiic JJjJI jl t-fljl^JLi CjIjI mat niVI J^i &>ki juII Jo&. ilUj j-Jjj _ ^

.plki-VI <2>-o JMs'ill j A-ftLi,uj i_ij^=JI jjc (jAji-^j _ Y

.6^ i^-v"i S_>LuJI _ "I

:,j4i Lfjljjl in Lot

CiL»^l»ntl <uL»JI CiLaJla-oJJ Sjji.W n Sj.i AJI _ Y

J .-^l~ j (CiLajirll CjLoJLla <j-o I, ft j.,.« \p-j^- Uf^ Sj.i mi l (jj^* is^ dill—»J| tj



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

<jjS^j '*'t» (j-o-8 <4-o5|j &jj) in i frjJLuJl &JJb JiH (j£ Vj^$-u" (J
"" * ' UJ~ '—°>AJfc

L>ain ijjl.ua VI ipjil jJjj ajjj (Check Digit) <jjl_r>-U <jj_h> jJ.aVi ...L s>LA!I

ajjj .!() ini't SjjUxJI (j« Ipj^ r> i ' <a" t*l5j97t II jj iCilJljJ jwaiaJ Sj_i—ujl ^--^ .^A.1

(J.SV.IUJ jjj jki>il (j' ll)""
jSlJJJ 4\\* n Ai iobj (3-H3 j*-!- 1 ^" '" lj Ojlj**>*v al <JJjJLI JU.tv")

.lk».

: Jio .f-LLii-VI (ji-i,» i
(Jjj

4jIa&. JrjJ5>_jjj <jj !_'"'">VI <jjj1I Ajiilij

Jaj *\ AJ_>JI 4jIj£ Jj—a Uoua. jiLjjVI jt-tuJ I ,j
|

t S J io-tj ^jjJIj tp m'tl l *Uai.! _ ^

.fjlll liA (j-o
lj-4

f-Uxa.VI jjJaJUsj .'I aJjJI

(jilj 4 -> j -> ua S;j 1^.1 iLJjVI JSJJ (jl I
(j j i Jjasj jjjJIj

«
J*jJI pUai.1 - Y

. sn\ ^jSL. nri jj*ji Sifu* jijii ^m^l

jl fa^Lct (jLCjiH (jjo 5j^J-» OJ^J ^5j pUaSkVI p|>JI jJjl (j-*J 'SP'J—

"

i—c pU&i-l — 3

.UIa^LluI UjjSIj «Ljh"iA.VI <jjji.l jJjiJ 3jJ=>JI JjI ^ ^ J*LiII <3jji=» ^ajajj

:Jj Lui L£j <<3jjJsJI *>i» |>I.)^"iiiiV i_jjJLuj1 4j}Ij JLUj

: ijjLuiaJI iCSjjJaJI _ \

6 4 8 12 VL-»JI ^
/<jjat <jJI_jj_o _ 4 J nJ.m'n Kj^in ilijl) 65432 _» uijieo

95 = 36 + 20 + 22 + 32 + 3 + 4 ^^^Jl gSlli £-=3

ojSli 4 = 95 - 99 (99 j*j) 11 jj*JI clkL^. jxl v>_Sl ,> 95 C>1

4 = <jjULi.VI ipjil

648 12-4 _ -i - II jv3j n.> n->j»

: ^"i'''0 |< ^CSjjJsJI _ Y

6 48 12 ^L^JI fjj

(<wu <jJ|^o) 3216 8 42 _



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

388 = 252 + 64 + 64 + 4 + 4 v-rAll gSti: ^^
OjSli 8 = 388 - 396 (396 jAj) 1 1 jjxll otitic J^l VJ51 <> 388 C>J

8 = iijLjlL'sfl hiji\

64812 - 8 «__»! i»-> II ajj r -~_-a

: ^jJjVI alotVl ai.> - r

6 4 8 12 VL^JI {Jij

(4l.nl ,„• ft 4jj1 jUI) 17 13 7 5 3 _. V/A;

211 = 102 + 42 + 56 + 5 + 6 VJ^JI gStu ^^i

jjjili 9 = 211 - 220 (220 jj>j) 11 jj*JI clicL^, j^1 VJSl ,> 211 c>[
9 = SjjLlLV! os^Ll

64812 - 9 _! •> II aij r ' -^a

.iSj^kll &1a jtLw'i ... I Joe (11) Jj>LlU ^j^jLuu V : <k^.!>L.

3>JI 6Jj» jj1 ^ SjJjVI jIjcVI OjJo {,] Jl I A ! .<-. -J J-^jJiJI jC j-Sj

.plixkVI ^-iLisSI j gilllll J^il <>»kj

*J5_>JI ^Uij Uj-> ,,-, > ^ J^ULI jk|j_i_l_uil aic gjllll pj^l <j] <>. , i <t"llj

l-y j-v >» gjllll jtSjJIjtuLi tji^ iiULuill ^J5L (jlS Ijjj (\) (£jL""J ^JJ (^jLuakVI

: j? :».... ^jLJI Jliil J <JjVI jIjc^I <i;_>Ja Lu^Xu.1 ^i»

o>uiUJb ^^£JI JbLui^ \ _ %

^da^tS .jj-ujLJJ <_j_*u_jSjJ! Sj_£ljJI <jfc jL.-uo_J_a.lj £jl„>JI J

-

o il l j I 'ioK"



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

(_jjj| oLo^Jjllj iaJlxaU 6>i*il oIjLjjJI (jjiJ l(j ,'m SjlilxuVI »jj i_j_j-ujLsJLi <I_

<> &i* jnLJ.1 u.>^ ^laa>j Ll> Jx. <_SjjCJI J)l\ JjUJluij .Ifljlr Jj | | ^

jjjiJI J=ljluj jljii.1 op CjUji«-a jxUaJ (^Vj .t_jj-uiLaJI CiLxJIlo *[£] *.\.\Z. " ..
r^|

.l j njlVi" <jij£ Jx. <-SjJUJ (jl jJilll JLJ. Jj Vj .<3LJloloj j».Ltii!l i_sIoa1 Jx. Oa1«j

<Uij£ J-t JLaic 2 Lj (jjfc jJ^_aJI JaLujjl i ii'i in* jj—la (£J—a.[j Ij".-^ II « - J . a iO

Jj^i^JI C^J ._iUI j J.J„ulL C^jll yjfc 4j1...1»u]| Ji.l.J.1 .oliLxJI Jl Jj^^ll

JJ_>il t>° ^i
"^ i^'J^ U S,> -' "^1I J„>> " "» -tyj^1 <

J--'
"J l-iA (j i^-*J <_i^llaJ.I -l-j al l Jl

(Jl Jj-"=»,J}^ 0^? «J=-VI *_uLaJI (3j •4,\»» ,
o 4 j*>r,1 (Jl Jj-uo^jJJ J-% mn jjjfc Lo J£j

jj>°^ <=>.LaJI ojJ (> S/ALJLI Jkljdl oIj oJ-^J' JaSl—ujj Jx <jjj_i_U ,\ _> 511

J£ (J* «^'J*>
i^JjL-tu^Jj C)li[a]a-uiVlj <xjia\j _pliiL/i J>

_jjloj LaJ^J Ifl
«' ..." "Jl ,t , .all

,

jjjjJJ jjLsJI Jlillj •Uj
fl

i»t J^-^j J,Aa^ u^ u^» JjJ^ ul?-"1 "^ a ri /»•*>
i ,t 3

uojJJI ^a ^Ul j>JJ ^LSJI JLil.1 <j1 Ca=- J .

tf
..,tUl'iil.l .k^iJI ^a J ...I- -I

)

«j|_>JI J in&ll (J Jj i(->8*tlLi l([ n-t\\ in\ (jC I'lVwl j5j .^^jAJI (j'-j altj ...i^lyi l|

(j <j„w">nitl tj>*-" Jol-^ujl a*1*^ <jjI 5 « *.t ,qi V _ "I J5> im.IIj ._ (
l "<l | 1,1a (j^

.LJL&.J LijLui i_i^^juiLaJl

S^uiLm JaJiia JiJjji .h-„_ .-.UIjJI

X LiUI oUliaJI

X ^mi .k^ui

X
tf
.ulclj«M iujJJI

X X (jujl-iljiU (j^ijiJI

X X (drum) wjkLiiii u^l^sVI o>>.

X X (tfjj^ 1

) lA>^I o^j1!'

X X tj.mKII SjSlJ

X X <jnli«ll olji i«t»II Jlc i_ij>jjiLiJI oLi-_>i-o

J^.Jl (3> ^ ^iluUVI aliW .bUai (V _ 1) Ji-iiJI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

^I^V CiQLuU j^iUI (ijKVill JjLL^j Jmlm HI (Ijttnll W -

1

^jUI fjhVtll ^JalJI Ji=Jl ijlla-lj—o jL*Lj.,m -mj (jLUij^ dlia <JYil mf La£

a . —j I ££jA.| Ql-^ |U n-in tiJLlAj .SyvuLu.lj 4 I ml unlil : OuU J I jidlk d > 'I » aj

<LaJLi-oj a itV>"il <li,iiil in")U <L_5j_>JoJI Jx.
t
jlk>J ilj-*S .(lAjijjlaJI jl C/JjJ-^VI £)J±A

j .(Offfline) S^iLJJ _^Lj <«<ajliLll» jl ,<( cjl*idll» J\ ««<jjjali iii.jkllx CiliLJI

JiHU .(Online) XxLi\ Jsl .«&aaJI i=JljLn» LiL^.1 ^...li S^iiLil <j»j_>kll jjl c^=».

.<LaJLaJ,lj * .U.T. II i^ijUt ,j_o (jdiijiaJI

: JauIuoXI CiULuJI p.tKYt

. alt t (j J «_iji]| 61AA * ---ij AJJ iiHiUujjI JJ) j 81 J ml iii "ill AjlriVill AM \ "i iiiLj

, alt ! c^JJa^ jl _£*S JjJSj -(J>?JI ^^ J...l»i" Jl») J ...J n il £_tii- jj j -^ ' ...b

^t Jl Jj3>>>.Hj .«_ftil.l yJJJJ O"*^ V^KJ £"•>"' SjjJ_aJI j^oliaJI (jL5 .J mli. i M l

wal l Ji ..." ^iJ| ,ij»a1t ij_laj JJjil (j-* ^ ^—i J ml iii. 'H —fiULt (J Cilil—u J-J—

3

<ibi>lj .AVo J| \ j> j*xaJL jj^JLl (> ^ ^ AY"* fAj ^ ^jj ^ v^^ 1

•GiLil j] .M»H jLj^a. J ml hm iljaJUj ,jl«J J..J .n il «-illl Jl SjjAa. CiLiLjJ Oi3

.^JaiaJLI 4.1 ...In." qc jtVtll <,>e»ij i_aUt 3jLjj (j

r-llitl
t->
«-' <JJJ" <'""| t ^ Jl jl^-^VLy «_iUI J » !."

^.^^ J^5^' jHJJ

jlUlj ^U\ JjVI ^pjUJ ce*bi- ^lail-l u&^kj .^J-^JI CL3_tll^ J*.

IjK-.y. ill <£Lola j^jji J^?.j <JU. j fi JjVI ^llill V" '"V V1^-^' (^ t5^ 'li3^6

.oJUJI pJij v^*^ V^^JI
f
3 0) £ ^ tf-^ A - ^ JSjSJI ^J "^ CtUU ^"^

_UY



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

alii <La>jJ

CiUjJjU.1 .-JUJI

11 tAj^1
fcjej c^j' uvr Ai wjJUa J-Qb^.1 j-an wv

n (juLic ^jJ^ «iSlj uyy1 VA ij^oli i,hfl^ u-i^v> w<\v

VA J-usLii jjn-^ *—^j wv oY fiJ^ Jj'J uL"it uu
Ai t .illh .\n-wl ja£- W1« Ai (SJ^- is^ <£•** U\Y

VA >\n~*\ jSLJu ^J^- \AA^ in U"*^ (^ JjIj UYV

oY
ftfJ^ Jj'J u^-"1^ UU 11 <A>U» fc^J C^->' uvr

Ai jwn jaLaJljjt. Jjj-» UAV VA •Xoa.1 jSLi jjjt \AA\

Ai CSJ^- LT?*'-
1 t^ 1** \ANY Ai Jn-> n jjLsJlj_i£. J-ij-o UAV

(v) (1)

.jJLkJI oJUoJI

Ai (_jJUa Jna.l JAC NVl*

Ai Jn% ft jJuLlljjr: t^i^^ UAV

Ai &Ji^ lt?-^ IS-** ^Y
VA (J^^Lfl i.tKl-^ u^j W1V

VA »iAa.t jSLi JJ-it ^AA^

11 tA)1*3 C^J C^J ' UVV

11 jvjjS^ J5U UYt

<>Y f>J_>£ Jjlj u'-m^ un

HO

(A _ 1) JsAII

v-SlTi-ao uj-UjJ rV**» alil^liiiLj 3&fi-%n O^Uuluuj lJlLi i_u3jU JLla

_ur_



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

: JHi.iii.nM ^juai

^jjuuail £&ji\ y--. jh_d jvl. (<\ _ 1 JSJJI _>kil) JI...I...-.H ^JLxll j

'U* 1 ' 1

*"
1^ Jl O^J>° Jla-Jt jt <^^l O^laU* Jlo) (>jl* 6.1a. jl <iota-a Jloj ^l

J* i_»ij£) l^ijall tkall J^Uk (> fcx-^l 6JA JLijI dlJj J_»j jGuj (jJt ...

<> jStillj (j^LJI OAji\ Jla. cUL^oJl uAxjj lajjiil .-.L I ... -Q l J CjL-sILJI

£-A20 j»3 .CiUltl 4 u<

a

j Jo^iallj ijJjil jkJJJaJI ^jojjjJI , flUI ^j " ... - u ..a\

.

jji

t) sUill £-LLin j CiLLlxII .-ilo j oWlftiJI j-llLo ijjlio JMa. (jj ,jLaJL*jj ,-, t alt
|

<_joJ_aJL Aj^. (C^J tl" (3 <r"^JJ Jbill liidaj 4JLijJaJI 6,i^j .ajj_5j| ,-aujjJI i_altl

JjjSLo J| JjdaJI (^uJJ^JI <-ftUI jl*JJ .I4J <LxL». lillift jJjUj ^1 iclila (ji<u iil],K

f-*' (jt* jl n-Tf^ U^a, >Lu<-U I t uMP
t^ lilo rr t u-»j (i^a- <<LojlUI <LaJL_xJ.1 Lji—a. Cjl—illl

<j1 uu ^^LtUil (jl (^uLujI Jlc jft't »j <Iuilui_lLI 4_=JLjJ.I jLla : CuSjjJI _ V

(J.tt 111 Jx. " '**'jj" J '
•*''

» J^-^ J^) <—fJl—aJI i^ij,\ -> "It S_jjJ Jjt—i. ^ulajjJI

^Uai^Jlj cltllaiiVI WU) IJH1\ JiU ^ ft? -,ll O^-oLai ^jL <> (JLfdl

S^jvilLI AJiiill (c^^l t—aJtl jj^j /ciULi!) ci^Uilj G^-l" »»»U ? j m /t^>]l

_ N ii _
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(^i 'i°" Ajixuluu 4-> II t n aLLu ,t j4in"i : /I _ 1) JiiJI

a»>
«.LLi*

lASlk,

I
JLLjVI

_Uo_
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_,|JLo___ ?-T.j*i*t< cji-il—l Jil\ jvjJJiJI (c^jj^JI __ll ajj5 J- -*m *i(j (^__Ill)

Jaj_riJ! iaJl*-o j }l___9 -^TU-ij ^1 ,jj_ j^JJ-— I (««JJ_>JI ——U tilJ^JJ ('
»A -^)

«—ftli-l Jo^j^ ,£— _>——
' lo-tj 1̂ J-c- £—'^•A? ?_'*——'' Lf^jJ' >. ilU (jli f

^..jUI'i -1 II

Ju_i.j f^—' C/J
'",'''J <l£—— —I—* jijtj .m i_u__lll Jl__ jicj ._i- a Jl ,£__ijJI

.CiiLaljlJ.1 i__Lo (jj i_j|^r\-i—ill jA (>JjVI i>J . a^'.^VIj

J_ _l__."}fLi Sjlcj 1,5,
j

,i no J.l-k n J ml in" i nJLxjj -\j'«ll <j,>—J ' _ 4—— I * »UVi _

i.alllj CiliLoUIl i__ia oJ^J U^ '-'?-.' <=—-—! Ji3j -!^ * o __Lkll a_>-£ rl 3.1

JTjl>» J -"**>.» CA^-J (l£—U>' l3 Jj^l Jld—'^ "LaJLauLI IA .Cij .i.ij'iJvJI (jiii'u .^ujjjJI

—tJU j ._£&> ?%a'tllj Lf^^ll Jj 5,11 Jl Ja-jj o}L_-_J.I .\_jlJ5 (jM .(match)

til Jj^' -^J*" O* *1*J-Sl1JLI SpIjS (j.j.*»V7i LaAlc <L_sJLj_U o "uj .Jlj__=JI ^j-jj^I

J I ...I .,."1 I OuLjjJI AllriM (j^ajij Jnj i iiJ (g\ a,I.W" in| (jSn.lJ <(j_lil ,j-o JS «t-jL^Jk

Vi_j"
*'* * U^J"" J' '|C" l"l*'* " ——j^u _jl f4_S-_ i_U)U_t <J_al

ifiUlo ,__l_j ^ JoL_l fh Luj : &JUXI __l_.j
6h? £_J-W O-iUJI _ 1

t_8j__! (\}->J <',lha.i j5 ^lj a—S <«l Si" -a, n i^iLSjl (J <l

—

tU-s. a Sjj—_u Si in'iU j

«_j_S C^lii o i.w" ml — IjLs i^j^j^i >_jl '"-t^ c5j'-:?- v ' " "'j -CAj-* v—

'

" "**

ySLj <_M_ <C—j oJi^ '^— £-» J-«l—jj iaJUil <_a_Joj (jLs <i_slo J_l J-—lj

d^UXi OL1UJI j>^n

Ojlil CjI-aJLI (jJJ-t ^^1= i> <ijj-J- 1 Jjtf*11 lil J^"3^ 1 f^J l--u• , «) ^jj-s-'

oljj 6>—ll olo*-) j».I____! jic j_Lll pjtVTil l JLj "i jJ C^iJ *6_>——" J -—j (3

o>^j -ujlb V1-^ cs^--^! u^-^l J ySj---" o^J--" _&-° 5,-LJI JiUI

j,ja ,> t^-J^uo yl ,j<_j jj_ (sh .J__L__JIj ^___a"_'( <jjJ tfJ-l --W J^ Jjf111

J_l ojj-t -aJjj j>>jj <o_U.iL_l ^ jj5 <^1 6J^Jj ->-' -^-f-3 ^ SpI_>__ 4 O . -vl l

: _J_ pIjV i3j- _<i£ __Aj -Jjf5JI



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

^UIj Sacllll y-j^i jl oLiLJI Sjtli JJj j -Gljlcj j^ J£ CHL, ^^ jOj _ Y

*liil cllUI jn (JuiLiU jl <^L^| oLLcjuII <> <c*«-«) ^jLLji & ;
L- _ y

• ufjLl»JI i-aLo Jl

£.JJi *=yj^ iV^"' 1 f.LoiftVI ikl lj^j (jSJj -u^' o^W -ki*-j a±3 ^UjlmV

: SjOibXI a-vlUi.1

Jl J^jn oLWII 6li (^ - 1 JLiA\ Jx\) ij&AA\ JLJUJtl
r
lti

r
!»>. - i

;

jl ,4iLi,y oii^l J£ j S^iLo Jilioj jj^i. c.Ij-j_o olj cULjj Sj_cL3 oLiL

3^ r
Ua ,<*jaJI LjLiJI 3^ «biT ^ f

UkUl la* <M^ .aj^ j ,j^

i^uUJI <> LUi^l ,jl^ ^jjjj
tf

g, t ^ 1 1 cj^Ji ^^Lut ijSJj .LJLi (online)

• CjIjI iiiSj.hijIj

_uv_
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(jl (jlaj IJJ>J .J-mVI tfjUI 4*2^0 Jl jLjujj ,£JUU 60a*j J[ ^iUt (> Jj all

tliLjjiaJ.1 (jt <A_uu oi=J Lo Ijj "V| (jilaj jt f I'm -v iiiil <jluaVI CiLijlfkJJ

. _>=J i.ilft j Cil-^ hij iTiJiWlll Jj3

&Lujtl (jjJ Sy^iLil JA.IjJ.Li (j^i-ll luLuij Jx. ajj_ill J^ "
: j &1&JI » «u*>i _ o

_£c. jl Sj-iiLJI jjitljil l_laJLui|j i,jii_)_j aJl jfcl.s A " uu «-a.^ mTtj J ...I ... "II

.

.Sjsi.U.1

JU ml i.At,) &aJUJ.I jilaj CiLuiuij OLuUjI

: CiLuLa-jyi _ ?

• (^W J") SJJa-o SjjJj JLuj ,jjJI <xtJa.ll CilJ CilttjJ^'tll Wll* <jj£i _ Vjl

J£ j Jill <> ftecVI <0=JI <3 0L&1M J '^" y^l oliukiU U&* (jj^ - l^
J

"j uj3t>jJI i-ftio £ ,1 j » "I « • • lilliA <jl£ |JI }Hni .$-jJLjl_o SjjJ

jj5 "\ • « Jl 4jt&j SpI>Lj liUoJ (j>^jJI <> 'M
'
) Jf5 ° i * * j olr^Ju

UK ijjil.1 J
;

•'
!
-^>'l UK ,j£Jj ^ryill ^i*j V jJdsJI .Jill i) >-i.S/l

. Sp-US JSl ^.Ik'ill lia r^£>1

ouJ jl>i1 JIj s^iUl fJuJl <> <iK3 jsb t^a-3 Jsl oIj^-o ji Eu^i _ Li«s

. Ij^jlajj \,\ti*" (J2l «aV (julill J4-uj1 - UjIj
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: CiLuImJI _ o

JUl^lj ,^iJI ,> ^Vl tJi-VI j c.j^ jlj_iVI jvLlii ^L£ |j} ^1 t - j

. Lilian da. a-. I
|

oLS ^li -uA a %:. ./> (^tjAlJI) (^JfiliJI Jo*.* <jji, Lojic <JL«_J ^ji. jJii (jjis _ LUIS

J £j\jy*2 J^ti
-l
"
j ?rJ I ,.»-., Sjjj J£ j v^'jjJI '-Si" j •* „' 9 "l • • Ll»jJ

]_>& jjj-iJI <> '/.A » yt (j\ 4,*i\\ n w: 0l'i
d j (/Y ^t) joS ( ^ Y •

«

)

• ^^U 'i4^-u *^jS iaL^l 61aj^ jjjJ JjJ^II <-AW j ...^j

SjujLa1,| iaJlaJtl alii oLuiuij ot-i-iUal

: aLul^/l -

1

. <jUil Li** CJ^I Jalc ^jli Ljifi. 5jJlla _ Vjl

<>^ &k\*A] SoctS <jli 'S^iLo li.AjJI Jj .o.n,, dlt jkli .N. .t -. -.1
1 ,3V _ UU15

. <*^UI ilLaJ £ St .Von II iJuiaJI iJLJI

J*K jxlki l<pt£. sLiUI j,axi ^AxJI l
a
,A» a, cUUI LLpjl J^LA <> _ Lub

. J3l CiliLiJ Jj^^aJIj cJJat Liyviu Idfa. ijikll _ Lu^U.



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

: Ct\ iilmlt - u

CiUiLI ^jn> j Jit (.^illl) iilcUJI J^uii (jj£j LoJ^t <«(} o _£x. ^ »
-^" _ Lillj

ijLia. cjUI>-J i-iIUu <jLb .tjUUI J^lill Jlc ^j*;....^ «_a J^iUjj «. llv.l | uV _ L5JU;

,J_C ijj"^ ' l*i i^ * LaUaj Ai\-^*> m*i dilj (j- jJ-i* <<US ^jjjjjaj) ir""*" J i_£^_ui di\ mm 1,1

i).i t !*• '» - I 'jt ] j^ li>-~-
**V 51 mi'iLI j lr» u*ij La lilU-A (_>"jJ JjSujJLj .(*/^ll*i,*L)l Ciljj o

,JA &A=k.l^j (*/.a.,()„ll *Ui*J! i_LuLij {j^AJ CjI m i'iU (JA JJlAaJI (Jj .<Uxla3 Ajj ini j_^.")M

Jlo) J^iJI Jut c-jUUiS «? ihVo cjI-SjI j L^JUiil ci.LJl_»_fl j\-^[ 6^ - ^

J!iLk **«»-< it I cj^LoLlU «_LAa.j i<jju4jj^I aIjjJI ciLcLui J}L*». (ol^l mi ~
.,-m **af 1

.JL01I

pl ^^-.... ) j^a JljV 6AA <JLaJI jj .SaJjJ Sjj-usj CiUJlxll ^ (*£**.jilt JjiU jGj _ Y

. oUiJI oMoU- J^ fcjljVI S^S.LJ.1 O^lxll pLUV <icLu=J.I <a-ojJI

1 ^^? --Ij'-"-^' o^*^ •*4 1^>U v^ 1 ^v^ 1 «J -J^ ^J12 JJ-^J -^ - ^

,^u ^1 (jijuJI at «^=- <) *l»j> i^L^ cLJUll uA*ji <ktLU1 o^UUil _ Y

_ ^o. _
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iJ^I vjJU a/ JUUj fr jU"VI iii

tl] )l_tm iM * ! 212 4111 312 12 lftA.1 (jilHA. ^-LAljjl 01 —
i

1C 1 nm ,

\

\ 1 . . . 1 221 4112 317 32 jljc j>^j£ <uLu*l 02 1
jLLuil 200 4017 315 07 tiuuU .L)l£ a_ujLi 03

O_jLtJ*-0 JuuujI 317 3117 120 22 Jj^a. ^L*l J!>Ij 04

f-^jjj_Q r- A* •* * 407 2217 420 37 (SM* Jj^j JL*?* 05

AcLni^ jli-Lul 505 4620 411 23 ,JuAli jjLi^a jJ^*- 06

jlLuil 101 4001 101 01 U-b/l 4&Luc jJL*. 07 A
cJ^l .Hi jli ml 117 4008 201 11 tff^Aj ^J (SJ**- 08 A

f" J* l-n
J*-**

**• " 190 4002 102 08 (jLa^yui £j\. flj L itl Jjlj 09
\

JLLujI 201 4101 200 03 tS^&J (SJ&* u-olj 10

r

01 jAa.1 0^-*""^ fUutljjl

Jul ma jlj.iiil 208 4110 220 02 J-C Aa^-4 £g-ni% Ljj 11
07 aa^a a^Iai£ aJLi.

* J "*"
'
"* 300 4500 241 20 Sjjj j^*L>jI lf£j 12

13 jfc '<il^ jJttl^ J-nLui
f-jAiua j--^l — ~ 191 4003 1 105 19 ,1^-UiUh. jsJoU ^>at-LU n
.ItLui* >l" -! 202 4121 301 10 IjUu^i ^J-O JUL-uj 14

19 ^Al_>jt Oa^.1 JiIjlxC,

_1
** ^ Mil ,P -if 1 302 4501 233 16 ,. 1 Ml-k A „1 fcj JjfcL«_UJ 15 25 Jfi dj*-Wilj

\ ji" jviL»-« 190 4002 202 31 jSLS, a^l jSLi, 16

JLLujI 305 4102 103 21 •UlLuC, (Jjji ft-JLi-O 17

jlj-u»l 301 4111 221 26 L*"^ -CAj JjU* 18

J^l ml jljLull 497 2227 302 18 fjJkljjl J-o^-l <0)l»UC 19

t^ljl inn JuLwJ 203 4502 242 27 l
Jj-t=fc-

i
y^au J 4Jk£ 19

Ojl Ulfl ,*'"' 207 4120 231 15 tiljt JjcJ j|jC 20

tll^l in /i u ...1 304 4013 203 28 fUmJI ujUjJLlkC jUc 21

{ _jjl« j^iU-n 204 4503 104 17 Ja. *1 Jn >» p|jj£ 22

f-
j±±a y^iLa^o 191 4003 300 30 jl^C ^ja^ jjU 23

f _>il« j^La-o 205 4031 204 13 qJjc. ^jLuOk.1 ^uiLi 24

f'jJ&A _ft*a\^-a 303 4122 230 29 ^£jl_li» J^j ^ujLj 25

JC-Luia M" --1 206 4105 106 14
|

LA-o*a. kL<Ubl u^JU 26

K ' is* d ,1,1ml f.frjttft allaJ fi muVi : 0' _"\) JSAII

-U^-
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j&\±xc jl\—L o«->-\» (V) aij „U all (jl l_5>-»J IjjV (1/ 111 o f^L^I q<-»^J (^ill O)

t>aij <ili (all^_ill tj j_jJoj L£> «pV) jxSj jjill Li .^J d_j_5 Ji_3 jJu ^Aj

<j£ Ij^Aj .JaLi \?j \ ^j £>u JjaJSJI j j^V.j Jml... -.11 %-, .It (j^i dJjJ

Lju^/njjjj o^-iJI <Tiln»l ^Uj in" IJ-4 Jj J ml in*ill jl ajLjliJIj »5 ,_jiij_^—sub i±iLi—Jl

. i all! oIjj ,jj iojj ,j] <J»j-^u LiiV »ii%,>,l,l

cAJLJI otila iiit.ni U - *\

: (j-Aj il j"t
'J**'"-

» J-C jl ft"f.*!lHj ClUlLJJ "U-uiiJj >—flU ni l 4jU_ui dLlA

Master Fiels *i»i/ijH olitt! - Vji

iiSL^a-l oIjUjj <j^uLuVI olitj>»jii oULaJI Jj-f-5 J-* &i!l *j-* <SJ *' """'
v?

. rljJVI «Uj «c»jl»LJI * aLj <(JjIjjJI >-»l» : lg "»ft«1 (>>j .<lwuo

Transaetion Fiels o^LxXI oUL» _ LjQ

i»5Ln&aj oULjj ixjuiLmVI ciUj^aiU oliLJI Jj-j-3 J^ <SJJI 6Ja cgj " ->"j

Index Fiels ^^AJI oliiU _ LUU

Jj3 ^j£i Ljj*. oJjLi*JI jl c^1^ 1 o«J^ J^-*- (> f
"' ^ "'

'

""' ^L-^ <>J>

Table Fiels JjbaJI olii» - !*alj

, I....Z. Jjjlj Zxx^.jm CiliLiJ CjUILI 6.AA J^JJJ

Report Fiels ^ijlSUI 0UI0 - LumUL

. J^oil (jixa
(_?
k*3 Sjjo^j



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL

Archival Fiels &ifi4j5.,yi otittl - LijU

&jj» (iiJ^JJj .nJI ... CiVjjoJlJI i_il uia-j ( <LjjULa jjjL3j TtIjjV (juLuilS A>L-y"< nuj

ijj .iZiljLjjJt (j-o 1.JA. ?n^> 1A (*»> i!jjJ> .

*»" < An C. (J jjiwjj^ LjJjJ CiLjJit

Backup Fiels JaL£^ al&lM - buLw

. .*.j.wl l Sill 4 . all la lj| i_£iil Jjljrvl ml <UiaC <j JfiLxuui (JdLt£

otilXI pjB'u 3>^ oliltl <j>* J»Uu^V jLO*VI oljUiAl \r-l

(jjji. iaLujt jlyiaJ iiiljLltV L>L» I -vj

.

Ajj
^
o-Sj ( H _ 1) JSLiiJI J Jj^aJI

3 .Aol'." oljtajcVt 6J-4 (J**** J^f* ^J .CiliiLI A >h.*t*i (J^la jIjjA,) iZiljlolclj Ctl—iUI

<1« (jJi.Ua " iiiltj jxUalJI i_iO* j-ia-tj y) iJilll Jia^o JjB. i_ia.j_jj <ilj.il l-^.*i>t lat-i

&JULkl Jifc jUc*>M jfcij iJUi cljLifcVt Jl liLi,} 4jjU>dl oUlj - -.VI £y\j

. fjkuJI ^^laj 0->*-" JaLujt

\or_
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*j$*

£=

dLaJ&A

C1U5UU fUx» *lrttft Y _ V

^00 _
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.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

d ajfta

<JlS »"
' - k"'-» jj^JoJ >_ij)l.iul aI„)->"i miU CjI—o^LlLI ,-vh'i A—4JJJ a n "*l\j .Ulr>-> j

^jP i \ — V J^.inJI j JwlJJ L»^ 'O^J .«j>JajJI ft I ft !
/•»*>J Jj .l-> JI) A-uiU i_i^>_»j ^jj|

. 1.1311

(^-V)JiAJI

_^oV_
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dlp|>a.| (jli .CjI—<ij]»
,
a 4—aJail Jjia. £-«=>J J[ >UajJ| <_jjlu»]

(j!
x_jI=u aja ££s>.

\ _ V J<.t. Ilj .System development life cycle (SDLC) ^Ikill SL_a. Sjjj

Lgj"'
"*"» (j^b f

U=»^l J^jk" Sl j -a. SjjJ oljki. ^o Sjka. J£ J i$J^-i I—« cy^b
,\ii"ill (I) «(.j« .^11 (V) .JjU'lt (Y) .LuiljJI p) : ^ <»>-^jJf <> jix J^

ij -:-»; U(*ijj Sjj_SJil ol j II » ill >in (j1 .rih-tV j_3 (jj^-* u^ Cy *^ ^Xi

(jl (jioj iijjjLaJI oUl*iJI (> Jj>aj»JI uM <jl"»JI SLaJI (jii eilaJ i^^l an< ilL

yCLi^i LoJJC ^LiHaJ S_)jJ dlllA (jj£» J—* jl—I—a—9 .^j-i^jlmill SjjJ (J «t tl"A n J^-'j °

CiLiJl*J ,j^« ' jbu Lojjc <-ob| SjjJ dllA dJj^ .<U j <> ni"> jl—iJj JjJ—sJI a.UijJI

. i.j^LiJ.1 p.lkiJI *bl cs.ma"! ^LtlJI

^j^UJI jli^Vlj (4GL) ^jljJI Jjj^JI clil J>4t ^ Jl^.^1 ,jl jj* ,\j^.]j

j ciaaLxu j_3 (CASE) Computer-aided systems engineering ftvill 4 ...^'^1

vj JaJ J*-- J! ilLlj ufSi liSj .oLaji*il fkUaJ jJ^laj dull—J>—S (_>A*J _£j_ijj 4_!Laj|

j>. >[ alU'i jijL.il 1JVJJI4JJI (ju>J^.*i Kill £y> j\£1 Jilt qj^ojj J^uil 4jln r, cA "i J *t-»~* »1

. (JOUJI

: iUutjjJI Aa.^ _ 1

^Hl <JS^.VI y* 60* < Lj^. oj^j lM» 6^ J*j s y^SJ"' ck J^ J^-*-^} J-f-*-*-

j JjVI SjkiJI yJk yUl i-x-bdJI ikj-* j fJiiJI JL>-» < a J
If - « J ?J ul 'r

1^e

Y _ V J< Al l

'o> .^j; JjaLLlcVI ^Ibill tuiljj ?jW.j
.
JSl_il.l J^J cJ^il1 ^Uiill

_^oA_
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JK .^.j> .«|i * ^ oils! IjI L<uj iV,^" ^

Jli4 CiAlSl lj| Lui JuJ^kll ujS-a. 4—uilj.] clj-^1

JjixA jl JuiJ^ aUuJ <L%La.

il*
- '-" H CiLo^tlnll CiL^U'iivMi J i n i n Jjl-»"

cU>iJ.lj <^jJLjJ.Ij *_i_iUill oiLi-jJU jjjU I

f
Ukll!

(,

,Jjj|_>i jjiTill Jju La

jjAjJI fUiill Jj^aJI

,1^1 fu_

ia.U*JJ jj*. aILaII Jj^juj i*jj£*j

/jkllalll miiii

: £jx4l

(j3l ilnf &Usu

/|»UxiJI5Ij1

?K All jv^i

(Y _ V) JiAJI

_^M_
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J^3^' o^b^^ <*Sjill CjLojMI jJii jl_»_L-i.lj £-«i-oj £^*J J-t (< rtlViU j

. wUJaJI jxliilll jJjlaj <ulojJ 1 j .^-j .^ll Sjjda^o <jJLo o d -fr.

jtUalll jLuiblj

1
^ - '-" "-II <ujL«

>
^Lu,I ci\ tiI j* ft,Ml <-jJjI ciljl mi -t (3^* "

1
^rjjiVI AjiiuJ.1 J| Lfll

—

«sj|j (^jJ-aJI 4_juuIjJ gjLli (jjA** B
LU1I Sjijyb

l$jj aJI

(r - V) JiiiJI

(jLfi j^ruS J^-Aj iifcio (jjSij (j1 o^«J ^c^JJj CiL»ji»—« j^Uii JJ^jJoj 4 j1« <• <jV

^I^VI Jl <iLu=.VLi .dA^Sjltl C^»,w"> "!! ipLjLdl oULLOM t> jl -
. "il l Jl

. *~- --j . j-JUll flliill isj-^j »&\sti\j ,iiKllj .Ju.u.Lu.VI oUiklilj ob.A-aJ.lj

Jj.-~ M l ciLUll Jlo .<k._>U 6JJ> £ t^liaJlj CiUU-ill J-a-sJ i-ill^ ..oil ...1

_n* _
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all LujIjJI 6JJ1 £jtuj .i_ijll mVI ^ .ilJj Jl Uj (jlu "t miVIj ika.iU.lj <„l. Sljllj

<jl JjJa l.jjtiljjt Jx Jj loaJI <ok*tnlJ I, jJ«JI Sjlj^fl <J| jjj "i "ill 11a ,»' »jj rJ^I

<—""bJ Jf-M-" J SajljJI ciL-s^yUm Jx SjIjVI ci.L-Slj Ijlj .^jjjlalll J*_*JI 1j__u

<lla.jjo (jJ*J CjLojisu.1 jJ-Lku jjjkj Sl_>_-k SjjJ <^« ''—^-"—"' ^-l^O*' lJ " CTJ-' - ||

J^i

r-lj\JSVj (iilia-U JjIjJI j]\ <JjJliJI jdiUI j»Jj3ll J^4 ^jJaJI CjI—mljJ i-iaA ^1

(>> ^k>-5j ol u^-oj c-^"' f^"" (5jJ-?' ul -jfj^' u^b-tV ^jj_a. jiJilll jJi-^1

ialiiU ika. >_BlaJtl a£.J Jx. ^>iil jklkill SjJ-3 (£j_» l_« _ 4 trtttVllll (_£JJaJ|

. oL^W.1 jJill JAa-jnljLuiVI

ajjUooSVI tSjAaJI AnutVnll
(_fjaaJI

oljjjjjl ajLjj I

jl nn inVI u^ilj H

cLjVI SjL.j

4 ul tint II (^joaJI

j»£J rJ^-1 »Uiill * J lr» "l in, J g> « (^1 (Jt

. <kull iiajjIJLuiVI <k^JI jLLoj[j

<bJ&JI ^o^JI

^W^-^l* CjIjjUI jijJJ liSjjjjoj SjjS

(i_Y)Jiill

-\~\\ -
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SjLjj .iiKJI j^jl J^iS Jli\ l>-2jJlL\ jSI^JJI ,j1 Ja _ AjjLusjSVI (^JJ^JI

j%iJI <> dlj ^cj VJ1UI jLSl^l j uoja ^ -.11 .jSIj.oJI SjLj (> cL»jVI

U»34^b "^-^b ilgj "J^tlj SjbVI Sjj-Sj v^J2 l*^J - ^"'tjlfl^tl (^^JaJI

. £y^' j».Ualll fttJj jJ.^wnlj Jja in"t J^. siUj J| Loj

: jkltaiil JjK*t <Ua.j _ o

,.\iil % (j_> jlr»**i jjjlr>*M o£jj OjS IjJ Lax. jialll (jrii t 9 «.llA*.l| jj» I -^1 j_4 1—

o

<l^.j-o JMA. 6jLa-j[ 4J LL x_j—uijj
(>f

Jk I Q*>n JjO-JlIIj .illijJI (Jjl-vl (3 <L_i—luI luVI

JjjLiaJjj) OuuajI * a,y i_uJLuil (juili .(tbJ_&_jJLi ^jJ—^JI 4 uiljj f-ujl) 4 uiljjJI

/^luJ 4-4 AllVtl) (JjlLxj (jSJj -(5.>»»l (Jj'-uj aj . "» •! l(| ill LSI irin <v.i-v " ...1 kji_ui

<Lul_ojl»_U <OLa.LiLa.lj ^AiVI A..W*» moll «LLqAj> 4\U iciS'i «Luj|_)J ^—fl <«L_iJjl «l—uiljj

. jkUalll .->_! « i /i* JLoS[ ^LiS

: jjJLi LL <U_ijiia CjLujIjuI (_gjiltt**>ll a tVi II JUJa. J £jn ""»**MJ

. Inj a i^jjL^IJI g*>,^" —Hj jnlVmll <jjLajl*JJ oLa.LxLa.VI

. JU oL^l*- ^Uii ^V cUiUlj jaL^LIj oUUiJI

.
<

-

c w«....n Jusl^kil oL>l»Wfl <UJiJ IjjlklLl
f
Uiiil c.Ijj2

. o _ V JSLiSJI Jti1 .AllilJI r'>--' <S^jL Uoa j^oj oLlkU.1 6iA

MY _
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JiiJIj ^aLfjJI a.,.\^"i.i«ll <xiLjlail CitaJjirtVI Jj.oi "t Jla. I

. 4j5jjJI jJiillj ioklil ^ iiCjill

LILa. <u>i,\-%1,iiill oLo^LuLI jiiu oUlUij iCil->Vill «Jw>l>tl Jla.

^JjAJIj oLjoilj pi % II <Hj *f j SU'ill o^L^.al.1 £uj jSj I

. ,j i.i^.M j^LtiJI jl gvtfll JaJaJI jvUiiU Sjkj-uJI olilU'aj

I

T

fliiill

(e - V) JSuiJI

JSj <? l^ii <Uc p-lfcoJI o-jU. ^Hl 4 j » jhrtil <li_JI <> JJ3JI V[ ei>^ V ciS

diajj .!([» n JjIjlIj (jlll 4A1JI aJoIII <4-iljJsl L^jUaLuuj iLbjIjilj <(_£jtayi L-fKjjbj

Q\-aai>"|.uinlJ JLacVI «tol,a.rt dljlaft *^-ij (jl >',Ulfc i_»-yjjj lilljS .<jJLdl LfrjLo^U , n

V ilj-ai .6jJ
-
_yixl jvjj ^jJI j\ JjAaJI r-J\5tl tl)La_jl»J,l aUooj jjITum (jjJIj (^uSl

J
'ill

(JLa. S^rO^JI (jjLiJLI £ja <LLuixuJ Jj^a. (jJJ^JI Jx. SjlaJ ui fkllaj .vt a irt* till (j£~U

-nr-
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: JbJI jiUallf JJbJ - Liti

,jl^ lj|) J.A M ..U jl jjlijm ^jJI jkllojJI LuiljJ uaj «OiJa. jkUai
,
*_* .^" JxJ5

^L^ojJIj oLjUI jvLUJI j»,.
^-

t ..,
j ,_jj£ JjU-j UUj ciili .(5Lx_i p\ki dLu

V^iJ -yr»^' jkjiluudl CjLjJ** oU^ Jl CiULj_jJ| Jjj -, "I <jj.vi.jJ I Jjljilj

iS^J CjLo^kil |».lki oUUi j^U' l «JA jkUaJI Jjl^o --i~". " lj < Jl^j yl .'1.1*-

,2,1 g
^jlr.

"
'

. jv.jn .j-.~il l <Lwj-<. jj «jJi .SjJajjJIj uj^'j £L>="Vb 4-iJl-vUj JL^jVI

^JJI ^Uiill j (jjii ,2,1 ^^j Jli\ oUUUIj .cUHLIj .jjL^JJ 6oa ,yfc La jx^Ji

. Cuuuaj

itijLa.LllaJ JAsJ ^,1 "jfjl Lflji j»JJJ .aUojJI J_iI->" Cil^Lik i_ULjo1 ^o Sj—a-lj 6,1*

JjLwj» LjLa.1 u oiim IJAj (^jLfjJI ij\' mnJI <\j"Lo^Ll1.I CiLa.Ljla.VI jl) <jjL_ajJjiJ.I

JJLaJS ,2,1 JjLvj ,2)1 i,iljlf v_jJVjJJ Lijljj .((iJaJLuiil CiLUalo Jjl>1 j] -.!.» I j " ~V>

,JLLjyi) ^ Lbill oUUi ,> "JL»i J£ iaJUL jxlklJI j ^^a ^ ^^ ^lll SjiJJI

<j3Jooj» OLibia A-^ej JjL=»*J <2)' J^'^ Uj-^'J .(Sjlrii mil <^,j_aJI «r-|_j_a.VI ~_aJL_xil

^1 ijjLLI jjL-uaiLi Jojjjj Vj ^L-^AJI jkj_a_l_Lull ciLxllcu—o ^ &,i4j ^.UklJJ

SjjLU CiL\j£J,I Jjl Jal.nn ^jlllj ^ttlnin j] LJLa. ^jljpJI ijil mil l_^ oj f> "» ujj

^ill <_tljuuiVI jwJkl Ja.1 yA CjLJJojII Jjl.^1 S^loa. <1J*—10 ^j| .jlj_iVlj oL-Ja-ojjJIj

JSLui Loj r^joljjJI >J^>. J^ <*UajJI Jtl.-v.1l 4 tr*f% ft i3-^° f "\j J[ aJajJI J,l% <t ^£.j1

. ^UiUI JjU\. <-^UJI 0UU1II tj^ <^jj *i _ V JUJIj .dJj

-US



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

. JU.j)/I .jAJjMI O^UIj JL^L^I oLJkL.j ,j^JI .jlj^lil .(y-^VI

jljSUI .(y-^oiVI jaJlj Joall) (>> ,->ll ,

f
jh'.-JI .ollifllj jj—all : £1^1 oUttala I

-oU-ji-o Jl ciila.jll Jj^jall ?_i.n/i^JI oIjLjJI <aJU,o ciLJL»_i : iaJUJJ .-. I .IU".^ |

. iaJUll c.Ul*iJ i.UXu,VI oSj .csjiVI <aJL«J.I oljiUc, .olJjiJI j^IjS ..-.t.l..-t |

liuJaJLlI jlj£»j £\>i .CiljLiJI 4j_cL5
|

t% ,.-», ioLj-a-sJ.1 .Ajkllll : (jjaJI ClUilal_4 |

. juill JjLj jLuiiliuVlj

>^UuJI 0M&..J. i ifZtW ,Jj.Klll .^jj-o^l <4jjlilll ,<3jJI .-. I .tUi . : SJajj-uJ! .-. i ,il,t. g

• (JJJ^I* CiL?->iJ>!j oLaJUilj

(1 _ V) Ji-idl

4j>IWI CiU^IMI
?
Uii ol^Jfl JJaJ ^1 j»Uall| .-.I.IU-. iHaJ

lilt jjiSaJij jwUaaJI jkLS <Lij£ iLklll ajo .«al JAojj .^^ .t -V I „ ,jj J .•.! «j|.l|

.jklkllJ Jj-uailll
t

tj n , n7»l l ijjL^uj 4a1c JILjj K^jLLI fjn ..ViIIdj ^L^-l' -j * -^ til

14*^0^5 ^ ^iJI jKlkUl cjLILi. ^Ja yUl YlkJI o^iU^* ci«.»«.n -.11 <> giijj

. jvLbill JjU'i ie^jlo J^Lj iitLL^ JiLuj ^l. t^Ti Mil yjjjLfUl jjjjjiLuiilj >U.'.I|

-MC
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i^tl^ H*.Uj CiLa-jjLllj djlajl.l (jc <t—oLc ol S i r>ij—o ^••'^j M
(jBlrt'iU |>,jni<ij||

.lU'.ll
. jJiiJI JuL^ <i»._yi J5U.

\

J.U&1J

«_uajj Lo£ •<L>^1 "Jlj 4 ,-\\\ ill Cilfrlj-^-jj ..lil j -II *> 'I a

d .,.1 A. Ilj j|j_iVlj Cil i-» al^Jlj <ijlil CllijSJll CjI i .rtlj_a

I
j^jlfill A>,«li..llj £y5«LI flUlll 4iIiia « "ill Cil. » "-.Ijtl J4JJJ

. lljj-iJLI CjI),ill JJ ollj JLuqjIj
oLa«sljj

jilialll

jiUaUl jbMuaj cUUi : (Y - V) Jiiidl

: CtUkxllj oGUJIj jjEUmll ^^bdl ^IjJI |»Jrt „V* _ V^t

J^ ^^ JS-iJI Ijaj .A _ V J^iJi <^i»jj fJiiJI pj».^tl ^liHJ tf^it <**_>!»

«.»» .Vi
Jj
j<" i .jlLVI IJA (3j -rttn in "II iLa.j_o (jc gJJJ (jl i. i->J Cil 7 "Vn Gji

,-,1.1.. I|

r:
---.j .^LlUJI «jji-i...Jl ^uSS^Ull <^.|jJI : iULjJ i^i ,> jOJiiJI

CiUjILIj J^U A> » * .«M £-• <a r>|>^ cLi—uol^JLl ,> 4-fij .ziao j gli} liftj

. <LaJL»-H_j Sjla-LxaJI CjIaLoCj CiULidl Socli <aLitAj

ii35^LxJl <f?.l>ll -J—" <jJl*i >^JU : Jjaniull *USiiUJJ fyaJ^II j^o-'^j _ ^

j^j^j ._,j...uii <*jliii.j ^UjJI iijffi.iitl laj JtlisJI j>-_».
n »^r> jx. jj<" . .. «ll

Ul_>3a ^1 Kj.^lt <> oUjLuLIj oliUI Ju^j eI>.VI/JLAjVI J> J*

<uo>*JI iiiiLi Jjj. 4jjLo^1*II oUTiftll 4j1j infill t^oSLua^JI j*rtir»"i\uS"..ia ll

a^Ul ...ylj (cuOaJI (jLjj^ J.J,ui"t J-tt^i"j) u-iJ-nKllj ''J'"""^ &* <JjL_=aJ.lj

. jjjUiIIj «JSIj>1Ij .(forms) oljl-WiMj .<j3^«aJI

-HI-
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oULxxJI ilJtuJI

i*t I
' nm 'Tj «_alj_/0l * * * '^*t

^LiLJI

(A - V) Ji£

CiUUaJIj CjIJUaJIj JAa'unftll 4jS55UJI %^l^il pjniriVK jiUaUl j>j<ii<ij J| jlaUl (j&aj

mtU'ill pllJI a^o.j^i" Jx. oIjLjjJI jtjo inl <-JI i i j-£j& : CiLJLuJf *
« * r,

"
t — Y

^1 il.ia.Vlj <p! j. .t.Vlj ^LaVU «jlj_iVI Jo.. ,Wj (entities) oliji^JI

, CiLa^laJLt Ifl'if {^4f (J' J"-^*^'
CiLaji»J.I aUoj g-1 ?!->.,>

<illU
Lf

lll (rJI ... JjtjSj .olALoj '£^Lu Jclji) SjJ ->U CjLjLj_jJI j^alAc

<jl m» > in io'i ,1c, £j\l\n*\\ >!« in"! Cil >ll 1 t ">-£jS I CiLaIaxJI A t rt |<V> _ V

jl * '~ -j' *3^ l^ljvuJ r
I

"!%*> (jilt n_olj^ll < lij i^ j't Ol—8

—

La\j—a £-"=>J J-^-

i
_9_A '"

J *" ^ • *^» 7T«—" Or* ™^ iJ^-J -^
J'"' " ^~> «jJ (JjL_». (jdt jjJo_j

CjLo^jJJuLI *UajJ pIjVIj 5^lr>J lull CiKlW"t.Q (J| iaUjaJ CiLiLuJI a in ui*! illLi <^al_9_d

. ^y^ii

-HV-
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: fUAJU
(?
Udl) ^1X1 {ija.oill _ LjQ

ijuwL^VI cjUjIaII jkliai oUJLxs aL±3 u.ayCl <Liix. .-. I
<i ..n lj > *_ii»j

j
j» .^ :. .

l3j -UJ>>JJJ " '1I C.U.LjIa.1 <Ljilj (SJLuluj «(1)>-^J .4 •% I I 1 ,.nj .g-lj^Jj .JLi-jJ)

«LJja JiU. <«-uaj ^j a_S u aU ."tU jvj ft ^ 'il l ^.j d „ a ^ ,jxlkjj| <_»Jjj ila.,^^

oUjLlLI flkiJ <j-u,U,Vl olijiU ,> -LoLi jliil ^ j^l^ jj l^^Jj ^-j .i ? l
|

user interface jji"i ... «U •l^UJI <+*.\ji\ 3JJ ,J
— &H ^-.^ ....--. 1 1

|j^j

.SjUj jii llj /iaJUIIj .^ I
j
IjKja tj^VLj) cLjIj-JI .j-clj-ij --I ~ "II oUIj-^-Ij

Ait" iiijj JJ^aJI jvLUlil jljilflj .Cil _iri nljplj <<UjUI CjUjiLI : ! a -^ lj > £_i*»jjj

i<jjU.I CiLjjiL(J (CjULjJI <L=JL-4j <UjoJj.l C)ljlf>«> .->j"ijj-_a jj-a aikill j « « --~ «

?<Jt"> I I (j t>dAj .CjLjJjJU jxliajj (juJ-uailll) (^jLLI
(

> > n ..-.'til Jj,\ % "1 "•'
Jf *'j? "j

Jj^aJlj dila.j „ a . Uj Cil jL iHj Ci^L_awjl.1 CiI .4 nalji. «tjl % * ml£ (jJ^J <j1 l'-^ '

JA^-J (jl Mil ui*lll iAjVj .^tli't ll a in n-i "ill ^La-j—fl (J I * loj jvj jJjJI Sjkj „.i,iiHj

CiLa-oLrJIj .(JL^qjVI CjIJ-J—oj LI—lujV^ C)L»j_uiLsJI) <JjUI olijUl 4 j rjj

(jj.UI (c/ < " ^ "'Hj d&^L^lll ujj j t *> ...U) Jb-JV[. (ciUU-^.)/Ij g^cljjJI)

jjl <*»« jjjj'v'i', *(» n"f^ n JjljJ.1 6jJk JtjJLi i ,fllS £>\_u £j| * ' »
—* '

' .XijJ «
(|

*> I ** ''""

CjLojJ i n C»l Vi'm J | ICi /i ,» ia icJ-ll CilJUjJI j_C(j_£j iZjl Ala (j <jj ,j> U) iZjljl—J_ill

j^A ^UojJI |t_> n i n"> <la.ji (^jlfiJI jrjlillj .((3^^»JJ 'O^J^*v> «£»Ul frt —\j <L)-=._>_c)

. H _ V J*^
-"II jla^i] .«a,lh'ill CaLLual^D ., o„»,uj (_jjJI CilS inl_»J.I 6AA

: aUxUI a iflinl j\_tbu _ L»jIj

6JJ| (Jj>j <<Jjj.oila.lt CiLajiall jiJalJ S_>ij!lil |>jonl*iU ^TjjLi—a £y> JjJ_*JI illllA

«(SAA) System's Applications Architecture fiuJI qUjiU' ijjl**^)) ^L*!!

CjI « i tln'll J-l£» <jjLlh_-o» I iAjI ^LjJ.1 6JJk £y>j .IBM dj^ !(]*> »
<^j J^i\

<i3.jJ.lj JIjj^jj ^j^ ' " * '\? lj^'
«Application Integration Architecture

_HA_
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tejjil Open look 1^.jlM.\ SjiiJij HP K^ l^lx^j jii\ New Wave s.ui»J|

. AT&T

,3jJ=j ol %"*!» i_ul_£j iJSJSJI .oLj " •>),! : ttjfcinn\JI iusuilxil i^l^JI .-.i »iu~ *
|

oLU^tuVlj i<alclilJI GjLJ.Ij .ijSjll cLiLUI Jl> j.y. ... JJ 4_»_SS3Lxll J
a ? ljl|

iii\ y~n» ')l\j ,Ji.|jilj ,^j3j_1JIj .^I.jKjiHj <oLj "i -» 1 1 : CiLJUjJI £j£li oU_valj_o |

ijyilll j»lkiil ia_aj*JI oLi-^.lj—iij •Ujlkll til_ia-ojjJI AJ-a. : Cll t^nljUl CtlLualu I

oU»-J] p.LV( u^.l .^ ~ j 5jjUI (j^ l -^ ~l l : rtaii^lj *jjUI 0IJ5SJU Cili_uaU_a |

. CJUU.I Ju^JI
f
Ui^J iijlUI ii^Vlj

«help SjcUAI. iLili^lj oLy£JI Ujij3 ^illj Cjuiill jl>iVlj c&£l+iJl u.--';" - -"

<<\ - V) JSaidl

.iij^u.UJI oL^Ldl (JijJ ic^ui^l
f<

i„,r,-,H ^UJL La. VLi_* SAA jjiuj

LAJ <UajA*Jlj £jj_iJL ^o ml yill ^JjIjlaII 4j-uujj CjLcj) jia o £jMj Jx. ^jJmvjj

ijSS^UJI i^jJI ^_^lj (Y)j .<*SLiJ| ri^„,H ciU.j_ (^ : c.H.i jU'ili ^Uf

<*5Li «_iSS}lx. oLfraJjj cilLjiaj 5-aa-ojja ^LfUl ,i j i "> ... t.1 Jljjj_U ^a (SAA

_m-
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<jjLLI cllj.^ II t\j& System implementation jkUiiJI JuaT» ila-^o ,>«_

UaiJIltfli-j

JLQ__U

jjjAxiijuil.1 JjJktjj i_UjJjj .ijJ iJ J, ft m iJ dJj£ .(5^i.VI <_u£j\JI CjbJU-S jjji JjJ.„*.Hj

,\ »
»*" 3il«<- (jl JjSlii! |j-o AjVj .JjJaJI AUalll (jjU i'm (jJiiJI (j» 1/1 uraliUj (jujl^-lll

"•» * 4* 'i"\J p**" JltW aliaj (£| f"L^-J (J< " '<"<l 4 »() ft > ^ *tS lj tA\% 1/1 4 1 1 of.
(

_A a,UVl,ll

<j\jj ^ * _ V J<! »illj .Jjlx* J£,i»j jil» jj lj| JjStif J J ? J£ &.I An_,all iUalll

. fkUilll JoiJu <i=k.jja l()'»n iriTi (jjJI CjLJLlill jn-Ti^ n J£ m ij

: ^UoLJI i^b! - _a>

JijjGj j^jSjj "U-3^--* System maintenance ^Ikill ialj[ <L^^_<> <>, .A
"

Jjd La ia-^lj^B iLv_)JLI 6.AA (j ft iATlJ . <La4ilj <jjj^vi»JI Cil *U"i"> "I I Jl—i.jV AUilll

rlL-LVIa dllj^ .<U icjji.jJ.1 jkUilll v-iljJfcl ^jjJj AiJaJI aj ft <<-." II (jl (jLouucJ «jj ttVil l

J^U. ,> c -> «•."
,j1 ,ji^ fUilJI

f
l< A -

...I jl c-*c,j * jl n r JiljS tj! (jioj yill

^<- -»J|j ^LkiJI J-C CiiLjalJI pl>a.l Uijt ijioaJI *OA (j
n . AiMj .ioLVI 4 jl l » 4

l^laC i*kill oiijUS Jil\ <luJI j jl 4-^1 J iJ-^» cl^rJLi 4jV ? ? j V. <jjlk*

,_uJLij1 j ^jaj Jj^ts J£» u.ilU\> J^.aJI <\yj^=> tl£J|>5 (3 ,£*j J>"". ^^ -I d.' 5

f\&>
^jJ ^jlJGjUI Vj1^VI £ Jxo_=j: ,^1 oI^A-aII jvk*_^. Jl U5>: j-il

(CASE) Computer-Aided Systems ujj^LJL. Sjji.mil ^\\ l^SiAj .oUjlall

z^cu &L^ji f
>Jj (4GL) yL>JI O^JI oliJ >jU i^il o^ Engineering

i^l^^l V) ^-jSb-e-t -C* ^LiJ tr* ^^ ,->-1, J^H^ 1 ^L-^J •2r^ l-0-JI Cr^^"1

^^ <> ^jh j-^j 6- Cft--^b ^1 f
J^-^l o^ (non-procedural

oUUi ,> Jboxll jUjy otiill 6Ju
f>
J^"» -'*j .SlAaJ.1 gSUuJI oj « •>

"^ <iJ^

^ J^JI oLiJ 6i^ ^JJ -*9-^ J^ ^Lj^^ JiJ^1 &> <> H^^' C^^
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^(jJIj £^l>" (J^?J' cilii CjLjI£a[ u^*j _>*j-" (j* u^^j •K>3'"^ a
*J^ nC ^ *3l*ll

Sjbl ikil jk>.j (spread sheet) JjbaJI ^>> j ^j^iLJL SjjV...U >U-.l | i^.y.^

S^AAjuaJlj S^JjSJI C)Lj-uilaJl Sjijlo fjaJI 6jJh ,j1 il^t .rvj .(DBMS) CiULJI JtljS

SjjluJJ jJilll Loijl* ^jl J^l 1
\'

t< aj dJjJ .(^jlflil -'jfi i..,U Jj-2 j^o ..j ••! ~|
|

|
JjjJ9jJI i_j^jluLsJI tvkl?>ri ml (j^jjl^jJI (jjj t i *i iiililj dJalll iJinJ. r> '

"" uj ... I -. I |j

•Lilac CiLulxi (JjiaJLl £j[>il J^JI CjLi-lj i_jj-uiLaJLi 5ulj\ mil aIVJI «< !** oljjlj

. Jllj? .njrtJ(j 4-1Jill £>UjSiLj JjjjJ(j P^S^* B

. Ljjly^i u ^lll i^ilj^ aj\J\ >>aJ CjMjJju (jl nl^a.[j

. JJilaJI *Uilil

il
jl ^ l 'i-t" ^1 Cilf^JI J[ Ifl II iQjtj «Mj»rtffill »Uiill ClLLualjji J-iij uo

<£4, .Jj* All ! ^JMllj qoil+lll tjj.ui 1 .., «ll liUIJ_*.'Jfl J« ,V.j

i_i^lu,yi» j^ i-jjljj % *l l i_ijiuiVI» jl m£j[y^l\ i_i^Lu1» I it » (^-oLkiJI

O'-V) JiAJI

i»UiUI jj£a ii^j^ oUUi

Jijiii

Olj-^ftjdl

UUjJjJI

jUiiVI

^jS^UI

J^iJI

_w^_
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CiU^IaXI ^Uaj JTjKjft Y - V

js^ ^ L*JI 6U3^I (j£ -^ n '» -I I j 5jjIjVI CiLo^lail
f&> >j j » -> jj a

U
:

jjkl jk^Lu a3j .^J^^ "LiKxAj Soa-lj c»LjIjj Satli £_o <L»l£l« S^jjjS *l»i -_«
—

"

•U *' (j^VJ L*^ Laj Cil ua i M i l l J offOil Sj-J_aj Jl ,n"iVI JSL-ujjj .. .j ... I -v I I

Jja. jja-ali SjJja. <lKt* JJfk J[ Jj5Jl ,_ij...UJ| jj-frli J_xj ^j /-. T> IL>J

. ««lc.jjJ.I <uKjfl,ll» (, o mmj

U^'.'H <l^»lj •^fj^^-l *f^*4-H Vji^ul ^'ij "u CilfttVlll (jiaJlJ Cjj n " ml J-Jj

(jj» CjyjVI l£j l^"'j I^jj <±Jlill u^i jJI ,jjjj q^». J licj^ll JjKjj II j ^\ j_i»VI

jl j » i /i l v_jj-LuLi. aIjAj-ujIj f-5'jJ.I f^y "Lo^iaJ cfy^j <T\9-L"^a-
*l* ~ " ••! JN ^

i_jj-uiUxJIj <JLvSjJI CjLjjjjjLxJI -lajjjj i^i_t-k \
J«l" -i- II f-Sl^ll (3 *«»»* CjLij luL^k

6J4J Ujj-=2 c*p ^ r _ v^ y _ Vj u _ v jk^vl, .^vu^i k
}
a, ^jJi

. j,l,K t< ll

"
Y \

1

1

r /
/

J fft"t Hft 1

r

{
i.i".,,.n

1

(U_V) Jiiil

-WY-
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\ jjATtmU

JjuLui JiiiiI->

£jUua (Tjnil>

7
Y jjiiuill

ojJlu» iuuLa.

/x
i ,1 ifri ml.l T Jli"nuU.

5juu^ J i ml *w Sjdud *>niil"h

(U_V) JiiiJI

<f nrt-^iti ji Bjulus Cil umI->^ iijSjj tLiouUk i^uj <f iSKII JiKi()ll

- —
Y j i6"i lilt)

--

SjUUA Jliult SjUua «f iiiiI,^

sS / V
S1

T jjilmil * -^*^
, ,.^>K^ Ji9"lint,l

Jr^ I

SjUUiS j> lllllti ifJuo tUajLa.

£ jjalniU

ijJua <Lxn.ll t

(^r-v)jsAii

_ wr_
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GMj LjJJ-a. \ i _ V JiAll (jj .(jjjLaJI (jJdA l£j t n\ t oljl—1—»JI (>a L_jjj_3j

(U_V) JSuid!

fOalll Ji^JL i^LUI £JSu«JI OljUiJI (> iWou

(jjjjiLuJI ^J^ij J-=>-b j-^^- J ciljl j j

I

I £**? gJL-»j t5J-^»A' ^UaiJI j

. ^ _ V J< .M
l j jJljj U£j ip^ ^^^ j" 1^ 1 ^ '^"'"J : JL^VI K^i. _ \

4jJU ia-jJj QdAjJ. jvfijSj L^uLJt J^_^ j C^loLJI j|>VI i «<-. Ij :
jlj-flVI - Y

Sj^klaj SaSaj IfJj^J «Jj» mm.1I Allaj 4-uqU.j iCjLa-aljJI t tt i /Vfi : oLa^ljjJI _ V

.-.1-.I..I1 Jujlll oliltl jLluj .<as >k!l c.lln->U ,> jj_«j .L^ S^»_^ (CPU)

oliitl Jl <il-^l (Online mass storage) S^iLu. £*^i Sj-£lJ cJ^-Aj ,iAJ

. ?

I

I..r,ll

..l«-.
d
i dlJJ .oliljJI S^cti

f
j«.m"i $ fUolJI tjjiu.'i ^,^1 . . ij : oUUjJI Sd-tLJi _

_ NVi -
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L> ^jvut j oL^LlU j?J>j-ii f^ <*>j j±±£ (cross-referecing) ^SiljS jli^

. dJj (J| Loj «jlaj|» ((Lixtl jJojl» : (Jliljlll jli-uiVI <i!La| Jjjj .(j£«U

(JjljJiJI pL»j1 A-ia. (J I j.lnr (j^jLisj iijlaJJ <Syi dllA jj^J Laic : CjUj—jJoIII _ *[

JU-j} (_j-4 ftlh'tll IJfJ i^uUj^JI oLijjlallLfl -Ajlji.1 '-aba.o (j J^.Ij-jj <_j_S^>kJI

» ...la" fj ,4j mjl^l <^uil -J,lj <Cjl_i)LkJ.lj »«[Jj.,L„^ Hj Jiillj Jj-oJIj (pi iIUII

. j^>ll j MJ <Lo^_ua CjtjLiJ Sj£.L5 (jjjjil mtl i»%

Sy\-i-ua <Xuil =k. A>) ^ It i '1*1J 1
J

1 fl^—a Alt*! 'ill lilA (J CjUL j til (jA»J nJI «J

.jJIjJ) j (microcomputer) ^..ua^-All .zilxuiLJI (> it^*?-* jl (minicomputer)

jJiljJll ^L-LuLa. c& 4, jlfl ,fi cVL-^ojL ^Uiill liA j< i-oj : JLuqjVI Kt , .V. _ ^

jji.lj £-*,>» Oi oVLuajl Ju^-w
-

! (jl (j^AJ tilJj (JJ <LfiLua{ .4jj£jJ,I 4_j ml ->, IIj

JLuojVI O&J-w £y* £jill li* Jx jJiaiJ .£ij£_>U «Lt ,.,iil a-,iL jj_>i.l (jjJ i>.

. Y _ V JiJJI j dJj jJjl; L^j .foUII K, .frlL.

jj-""*
t
' OJ^Ji dti 1^*' (Jj^j*" '"I* (j-° f-*

Ciltml •vll /£*=>'—""* **' "^1 o^V • JL>—* jI — '

tjio*,! (jj *() uiijtj 4aLi-iiil)l CiLL&xllj <«Li~ajdl_j (CjLJLj—Jl JL_a.j| £j\ jln r

cjVU. j jklij .oLojlxLI jSj-s j j(>iVI (>> SdcLu JJ <#jj» g-l j-\j oVLaJI

Ji v1^ lij\"".' ^'j^.' fJ^l Jl J^vA' (> Jb*^! cAv v,' '
" '"' SjJ *

"
l "

CiLa tlaj.1 jkLlaJ jJJ-a jkl^joj a,Ual)l ^Jjc <^\2ji\ uidjj .^jjJliAj uii.1^) Cil—lia—Jul

. lulu-; j5s:t

jjt yiii ,<Lo^lj fkLtlll Jx. jUl , ml t£j-&j—a ^s—i—iio jkUaJ jJllA : pi J^ ol^JI — 1

\J^~* '"Hj CjLjKiII jjjaJS oLxLaC
j

1-"J •<£j^J^-' JJ^J' Jj—' (j-» <l—ir« </i •% "tl

. Lij^j-» S^ruill g-*I^JI jliAfilj Ijjlf,

olt niLa> «u15jj (<LajJ5lo ciVLbOjl ciK> mi <_vKa^JI &i* jj un : <ujU.I oLij^-LI — £

CiuUj (j3^-J P"l>^-!j Jl^-^l C»l ji«ISn| S^ruLuxll Ou-uiL^JI j^^fi^ . <tajlXo 5^a » «a

-Wo.
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tjjjit'i mil CiLa-l Yta ! l flh-».,l <-lj)g.,i ii i I
([
i i*s" (jioj <UjAAj 4ajJ5j_fi <L-aJL* aj

.i^jLqjJjJ.1 j^_>j> (J csLajjjIjJIj ciLuLLJl^ 4jiia"ll £LL»*iM oIjjl-o (_><»»-> j $j ""j

liliajjLaJjj SjroLcoJI Cju_luUJI L^j »**i n "i ^jlll S^jViill CjI—ijlfLoVI £y* ji^^lLj

MjKtflll 6JA j f..l?>~
<"> Ifil V| CjULiaII LJlxji Jx. 4JUJI Ipj^iSj <x±a* ill

. a.l*JI j£^ll J <tinl-> II ».« ?Viuju> 3j£j Vi^3 "•II—- «<

i_j^LluVI qIIjjU'j .51 m'lU j LjLo Sj-illa oLjUjJI Sj£.ti : -l*-l » *l| Sx-cLJa _

. IjgU'in <dajlJLo St ui'inll CjLjLiaII Sj£.l_S (JJ^J (j1 (jJJ^ ^jlh'tll

.oULUll oLLdt S^rtjUl oLioIl j iT&^l iaJUAl Sj-a.j J>=>jj : .-.I « _.
_jt--.lt _ *\

i^JLx^ <lLoll ?j um'>^1I oLiLojJI Jl <iUil <<ij^^.l ciLilll <_«.I4j '*LA)b

d . ,^-A. * Ci'-i mLv MS 1 iti j\ j\i n"i i_>^J-uLa--i * ji jl £&J* JS jfl -^jj -OuLi—ill

S^\j£ S_>Sljj (Mia 80486) a.^Sl» jjJLxa olj Sd=Jj ?j <>-> 111 ij-iuLa. Lajj jl)

«_ijjlll <Jj.Aa.J ijJjUllI jlciclJ (JjaJIj lOl.iJInll JLa.j[ CjLJjJO j*lfS-U Uj—uii

J .^ IX. II <jj|,U| 4jl_aio J-C «JjJ J£ J—aJLjUj (^ -1 ,.n «L>^jll jlj—uiVI
(_>)

<L" 1 1 l"i (jSLaJ *jf
_'ll~ cla. L> Ijlj .CiLajlaJJ Jx. Jj.Lnt II JjjaJlj (jJuU & "i

—

luIL

ixjJs j,UxiJ ^^kVi ^j_^L. (JL^VI *%A J^U. <>) JL-u'Jfl 6^ tj~

cLJIW o^b-^V cp-^l ^JL-xil Jl oLJUl oliL^, j_iT J-jij .i_JUI

> l/Vn-llj

.iijjtl r»l .^."iA.1 sjL,tni o->"ij ctUjjln*ll ^3l>o jj <d5lxiu» ol ; KiLaJI <jj$j

c^L-oSVI (> g^l 11a JU2 (^Jl <iK^JI tr—^j .SLiltl ^UuJil ,
q|-^ a caj

S^jLSw 4JI14JI jJj1« jSJ>l (^ V"4^ d* ^J^ 1 ft,iA ^-J1^ '"J •Vji^l
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• t^J^-A' aIIsuJI (J JL=JI J-A Lo£ £-£^1 CiLjjjLw (jj» Jjjj JlhI Chip I

SaJLaui j (IrdoUJI jl^'ifl j-3j*j .aLujVI S^xJ-i" CiaJi ^ CiL*uL=JI : jlj-iVI _ Y

,-1 iK,| It ^ LoS ijuJhJ' tll^l lilli* (jjxi-lj .Ci'ttJ m*ill *Jij—a (j jj* OLJl—J ul

Cjjl£ (^JJI AjSllI jllniVI (juOJ <[jl»J-> II Cllt ml -.11 i-JUjH i_,llU~l V .4 fl >1 uJI

> U".j ,, ah^. /. Jjj
,*" a.UiJ Mj-o jl £_>• J^ aJ^_-J

—

lio (jl (jSnj : Cil
J->

n ljA-ll _ V

J£ «'<" (jKaVLtj iCiU-i-.iLlll g-«L>J «l"i-t nj <4 StiA. n CjLjl_Jj J_cIj_5 Sjlj|

iJi^ojj j^lo P_^a. jt <j_uiLa. (^1 Jkfc (jLi «illjj <iilaJ.! J-3ljil j J*-J«iJ £-«lJ,^

CiLoJuk a-lJAj iaJAlil «? -^>~ -"Hj 6_£jL»-cJ! CiLmjjLsJI « jU"t h i J I <UjLLI CjUjSLU _ £

»ll.\ p^Lui t .SpLsSLII (j-f*' LaJJJ i_P^ «LflJ£j S^\j£ll 4 » iiil-t II <UoJJLt U. <jjl_j-a <L»lj

.-jloc (jiUl ^uii j CjLjLjJI iaJLx* £y> <C-jjAI 3jKj^ I I j >U«i . . i l l (l)J^oJ j

?jU. ...I ia.La. dlllA jt V| ujjLuVI 1.AA L*^JJ (jjJI ^'-^^V LP* f*-^' J-^J

J-- n" 4.1 inla. «TjKi^1I 6dA j Jlj».jj "j/j .4-ojuoVIj JiLi-VI jkJ-£ (jLouAj jjil

illllA (jjSj i**-J-^^ «Ktmll AJ 1 '<•>"' (jlSLaVL o^Jj CS->^ <x_ujL-aJ 6J-C.I

—

u>.,A. 5>

<>i'^" " SjLuJl (jj .«<-%l-> II uauojj ClU-ml -v II (jvj C1L&4—all j^u\—i—a JUj)
~>"

^> ^ioj La liJLiA (jujj (jllj t^U'-l 1^ j^LaJI CxAjl\ j ?J <^>^ h i I I' ol
J

. .il—=JI

. tillj Jl <ak.l=JI Cicj Lo lj| S^jJjSJI ^la-J S^JLuall CiLtuiLaJI aIjAjljj^

tZjLiLu SacLi J«.j^ll «LKifJI (>o-i*> mI^' a* Mj4 J^ t'^"*.> : ^^W^' *JALJ' - °

ijoa (jl .filjil l^-j (cross-refemcing) ,^3i|jj ali^l Jj^.j j-« -*i * ""ll ^

itjjjd CjIjIjJI SatLa cul^ (jlj lt^j .<$jLA-jJ»I oULj_JI Sj-cL3 m «—t^xi

.Sa^Ij CiliLu SacLSS LjJ^ jbill 6^L> Jlj ^U aL^VI i-....^. jl L_ilj_i^

jcl^SJ 3< . .^.< <jLi;J| j jjjlu, oULuJI SaclS j oLL .ill 5_j»!iL_iiJI ^uoluJIj

ijlll /i^iji.1 (J LfJ 1~» "^ ' S^i bo Cil ill S^AjSJI CiLilLI rt\ "-»"> (jl (jS—a_jj

_ wv_
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"^ * " •UsuAitl^i (Jl rn*i a I (ja «> <L_UiA—aJI /vt-i'ill (Jj j ^| ^jj "> '

'fl
",'>-* *»

Jii .itjjj^l SjbVI iLuJi 3^" u^ St AlftU ic-jjJLl 4iKjo II p>Ti : .-.la
_.

.Uill _ "\

CjUILu-U (_y*iii J| rllaj f-Sl^il (jl '—',>r>J .l(| 111 in LajjjL_2j J^: J <-»->.,'*> 6_>Ij[

(jj^j (jl La «Lfl_aj J^Vj ^j-S^il ,JJ

—

M ijTt .l l Q*»*J ,jji Jj^l S ?"_' « a .jji.ljj j

aJju JL=>-o (j (^ruLaJ.1 (jji U~ (jLmaj QuJLLlI (jln iA»l (jji mYiJI IJlA (jc <Jjj m a

(jl Lo£ .<a_o_^JI CiLiJj tSjla-i ntllj ((jjjjjjIj) <<jJijM»JI Ctl
{j

^.IjJIj J* * * *!l|

(jt pLjUill SjcLS (jj. jl nit" niMJ Aji|_ai.l lAJ <a.j *t 8 a .^fl M Jl ualVI ojjiS

. <iKJ| (jc uIiLo^^JjlLIj 3juujJu4JI oLojJkU JjLjJj jIjI.1 ^.jj

SiW lj (J^-9 .J lAtVI u-t) < > 1-Sj.A
(_J|

lAjSIjj 4_3jJ Ji.W i £-1°! 3 i_j(j) % dlLlA (_H^*1

Ljj ^jjjjj SLuuXI j jjJj JjoIjjlII (jji jjc villi* »jJ=JIjj .l^jljjl u,ij L^jLxjU^j| LjJ

. Lm ijKjft jllVi LoJc .*tVill JL»_o 6.1LL ^jJI ilaJiVlj <2Mc

^Ij jUicVI j^JI SLitiU jl_>il JlU. Jx. £*. <Gl ijjSjil Sj|j)fl ii-xuli ^irf

jjfc jjtSJI u J-aLa—ill ij^Luijj .oljl>-3JI «t_C,lii£»J «Ul—iJJ Sjj>A -> <jj_^ (jjSri nj

Jl ^rt-Aj ^Ul SjIjVI j X <j_>kl crijja S^byi (jtj .(^IjSjjjI) (5jIjj1_^I v^u1

,j^ jj"if lilJaJ (jl£*yi j^a Ja»JI (jjjiJajjj JLluS al^it |ijb <j»lt Sjjjuqj Qjiol_»JI <j1

<Al3j jrV-»Ls«^o, « iAj (j^o Jal/j «))iio 4jj^jiUI i_ijII mVI JLoAJ-mlj J-a*JI Jt ^-Ajl .' > t

5jjIjVI c»Ljjh.i>H oLp-iLuaJI pILc! ^-% .W <tj^.l Sjtayi < 5 mil <j1 ca*- j

•a^^^-jj JaJI j a^jf a-LiJI <j1 Qhp (jjJI Y <jJ^ <;Liu iixiJill 6i*j -l^jVI

jJajVI <uLlS uj^W o"^' a! ii^kjJI 6Jla ^Jliij .4aIjJa«J.I Ja^ (jj^Ct....u oj

Sjhyi ^ ? v.j ,xiiii.i j CAiaUJt jI>vi c> ^.uijisvi j»33 ^i Sjbyi i^_- i^b

jjjjj .Sa»U. aclj_3 elllA a^Jj .oLj
"
1 mi l ^*e- j l^IoL-aII <-jKJI <-S!jL_il,l

-WA_



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,iii,j, iL-i,j,'rra

JSLjfrJI pjnuVill ibtS J«j yjJI 3j5£U J«I>*JI : (^ _ V) JUdl

- W<\-
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• ffr^U? O^-^ UfJ^I J(>VI (> JJJxIlj ^JVI CjLjp mil J pljaJLI J-J-a^.

SLilLI Jil ^Ijl^ill <£.ll^, JjL^ LilJjJ j lj - - VI ^a L^j-oMJI ^L—1 ul

: ,j-A ixSjlLI Jjljillj .£)\All-Lo pIjOa J-c £jjj

J-^xil ^^ (3 J-* iic^ill Sia.jJI jjOo (jV liljljlll <fcl'i .ol Ji_a 4_j1o_c M \

yill j^VI ij^JI <jV J*ii1 cli-i-a. (Y) .cjLjLlo jl j^, .jjfa Jl
~.

i

?
-. ....yi

•A3"* LT^' J*U*JI J^ tSJ^l -C^3 (jj'sl'nj ^flt (jj^)*^ ji(|,lio.

"
jljiVI I4-J g*> n "m

<r.li^ pLtV Jj_t1 yjjj (£) -t?.bll iLuiui J>1«
* (V) ^.m mil ljIaaVI Jx.

. LkJI CjLjS-lJ.1 pljjl JoAil 4jjjjJj ?j »*»j1 j^ijl (0)j .oljljill

. sLiuJLI iJljjkl ^ pIjjJLI ^J|jl*1 iaSl^o ^^juj : cJIoaVI 3-uilj" _ ^

. jLAi.iU 51.1SJI ij^cJI ^»3j : JllUWifl _ Y

. p!jjJ.I <LiL12 (juL»J5 (_yi*Jj : *IjVI ajjS" _ V

.. ftjia.iT> rLl^J Ciu.lft»ll a >h\*il i_jj_)Jo (^L*- <«-* ljl»ll Sjlj^ll (*iil uuVI i-ft.Afl llj

(rJI ... ~jC.LaIa.VI lijjLuajiVI)
~J

in\ All A(| Sld&l £ jL <jj> (IgloLvll (jiaJ ;*jM-a

SjljVI (J-C i_i^jjl> jjJcSj (_J5| (J-C-j .51 iV>ll 1—fllJj*! "LojiJ a-AAjQ.y <jl&.j/1 J^l—a. (j-a

,_i|^ ^j^j V 6U"| £ Jaxll Jx. jlj-JVI Ij K > .V.J V1 .oL-^iil ^Uii jl I jMl

oIa^M.! aUoj "jKja t_j_jlxu1 Juc I iAji ^jvjS -£^ ^ SLuui.1 ^ pjHII &

j

l 1 »

n

j

oil^ ?<""- « c-iSlt^l o^a cjLSj SLilLI j j ? V> ^1 jaUijJl cmjjj UK «QV

tjjij jjl 6Jf^ SLuui |> ft i^> (5JJI ol—a^lall AlblJ JljVj .I fll l J ^jJ^J^j (jcj I—fie-

tilt ^ <ikljju> LpLjioc ^ji5 ylll SLiuXlj .<LsliL« ijc-^-i ^„> " ! >« J-c. l_tjj_a

. St a: I.I

U. I ,,.<L»-a IjjJ Jj>Ij*JI oOA (j-aJU ^JjM a3 SjaJC CiVLx ^^i-i «JL_a. JS Jx.j

[_yiA JULI Jjj-lu J-c jks-aJLi . \ _ V JSjSJI j j^ijj ^ La uh<»ij j-Sjo—o ^>a
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Ola j% -^ -t II S^ajLusJI pi M ill, I (3-a JjJaJI dLlA (jn^alLj iLoLaj 4j3^J-° Sj'j 1 ^lJ lj^-

lj pfl , i i i.l l ftUwjl cj^iJj 4 -> ">" Jj>[j_Jl1I 6J-* (jli »y-a-«JI Jx, (j£Jj .<*'jS.j^H Sjlj|

. ^ o _ V JSA1I

jlj't-^V L*J Laic I aiVllI JJoJ. <j^-°J 'fjn.lf. ijuJjjl ,£-»JJ ^J* lj«([J I o jjilj d t li<i^

. -GLiil Ji*VI ?jK,
d

ll

1 It'll St mm J, I j CjLjLjJI JSU 5ll3 ^fijjJ (> *"•*.,' (^J^jil CjI_*j1aJ,I *UoJ ojlinl

CjLojJjuLI Ciljlflf.j iliULuJI <aJ|jLA CjljJnr g-y> <LoA=tj Sj__a.jj CjLiL-jj SjL-cL-i) jj

. Sj-aJj <Lij^^a Sj^j jj^i ST mi 'ill jjsj

l(p<lj 1 Hi. l*l ?J.5"nm jJii J^I.^-nj ...V J fi
S £,j^' f.Lh\ll (j^iL-uiVI <-ij^JI L_a1

<U£.^j jkiu <Sj-ji jjfc jvUajJIj .oVI nVil <Sjlxu Jjla. £ya (jo* ill Ifl io ii *_« <UaJJj_o

: ^i,„l ,„1 Jsjj^ CMS ?< t .t.ll iAA j jijlj (j1 JjVj .L^llaj ^jlll j-il^U j jJ5j

j dlJLiVI «ill,K ^kSfl (>*JI j-o cliUI j dljLiiU £
1"^ '. ... I d .;, v. <j1 _ Y

. oLiLi-i-ll <LaJls_a CiljJ«-o

(Jj^j.xi I
j)
*i^ Ij [£_>a.VI <b£.j£j| ajilll •_» Jj.\-» tl (Jclilil .> tVt II jriij r-Lla—j uj _ V

. L^jIj Jx. Jji1*jj «fli" i ii o

: clnlmUj oLuIajJ/I - Vji

lj j(j tnTt CiLo_j1aJ»I a Ira j,l "L-cj^Jllj «Uj_£_>U i£*\ jKjd II pi j j 1 1 iij CjL_ijLa_i| ,jj

. n.vjj^i
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OL OL t^i'P

tfj- -**lfL J&JJI

L^ojJUl jxliijJU 4 nielli ifjln II a.1 J til

'Sjlj'i/I Ciujj i ii ft g , iA*^ ^jl 1*1 (jjJ £>-o — T

. "UljJil J).
1 '**"' j J-"1*; ^Uull (jli

«(..!« .^ -.i ja^ii jjiui j ^i u^siji _ r

tfiJI ij^Sjil Jit ^Ikill ioblj .Jji-iiiSj

V (jjJJI
Cft-*''

-^ "i mil jrtti p"**'
J J—5 — '

<jj£_>Jll <=JL»1I j_i*» I ii'tr. (.-t'la oIjLuJI

(jj> jSSl i>^-°"» JiLi. ^ cjIjLuII 5j—cI—3

1_>Sj (^li) ,iji"...tl (X} ilioi .liS^ll (juil

jjUI 1j3u (lks) jjj^uJ.1 (Y)^ \ • jjiJI

jjill iiis-j (o") At.«-i '»U (V)j ^ • o

JUiJI . i'w .\
Lya Jj a "i nil! (£)j ^ ' °

MjaJ (gqJI.iJM.Will (jl jjJ»J Ij , d , a \ •

. LaLca i_Uj">_>in JjUlII ,jV

yjJI ol. jU r.j cLilll Jj£; JLJLj _ <\

Jxl£ JiLi ,> IkiJI <^| n- >! Jli_j _ r

i" 1 ' Q l "I' Sj^aXui-a CiLuJaJj pIj^Lj rt-A—uu _ 4

4-iiW ft oLa^Ia^b a t h\ a" Ajz. i.\ c\ „in i Loa

. 4A.UJI Jitj

J "> I g J—i—fl-Jj—in ,ft £y> j—i—SV pi '"J —

^« OUI-^-ul ' ^''"J ii^iji\-i."ij if'L-a.JLujV

*_»1ijj_>1I CiLaJl—xll ,>» Sjlj'yi J^-J>-J - *^

. oljljill e^lpjjil JUJSVb CjI^W11

_^A\
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iiuJI oL -uL^jVI

tfJ- -SjWfL OaJJI

iJLt (J .M,t -..yi 3 _Kin jjjLiJI <_i__

,ki=_

4aJ^Ulxu*^l ._i_i.ni 4-___« _a Ci_tli.,l « *ll - A

Jk^Jt—uu r*i—a_i (J (J^l J)" 'I'
*

1 * <J r t J I — H

jji^ti Liu sjjyi co-si ijI •_! fHvui

. S_*j<-II ciliiLI

Jjc pIj-J.1 (j—« ' j.t « II ajI j J-5 - \\

.<LsJL-_i __iL»L__ Jj____-JI (J^.1 tj-o <_j|j-_ll

6JJJU ol - _> jn*ij <__l—o^i-—all <L-ALL-_A

•t_vjl dll^i sLt-UI JSJ ciULuJI <aJL_»l

aJcuuI {j_k p* j__ii l__& (3 r_~^!3 cs?^l **< "
-I

^j^-i i__uLuJI £yi <i
v
^iu-A A^-k. -*»-.„ 4

gjri-L-fl--- J| ^gjj" m Cji—i ml __li A ___j

<JUi__} dllA {,] L£ Uii A 111 i-iKJI

JaJII jjllll ,j_- J_-i_.VI Sal i ~. ...VI

j-LUHIj .^j---_>J.I j-l k '. II J cl.i » Uj

.-.I » i J. »l___u I a -J.l_c j*_kVI (^^--Cjil

. J_--i1

JjJhUij t*j* "1 ^____fll A—u (_&____,j dlljJh — A

f
Uii SL&.UI c. <C I -» a! l_* IjI jJ^>-^JI

i__Llj£ .^jJ__Lo CjI-Iji a *-a _A^-^ ti?J-^J—

°

4 i—ujJj p-J»j>J frl .. mijI <__jJLi__L_.aj i__JLj_Jb

t=juii oIj*i. j-___.i jy »
-,

,„i
jlu _ <\

. 5 Aj£-ll 4_jl_____]| i**il i'L/I »ii i___L__ a

<>.»"> fIj_JJ j«.UJI tfjri ...1,1 j £j-i__>l _ ^

»

j<_jS__. olJj iA n t \ *- CjI—a^ll—4 ./--^^-jj

jj j -II (j* cjI—»jl_J.I jxI____j <_»__>___ - \\

ui-L_.jji j_u__j jM_i. j^ ^jjyi

_^Ar_
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itl.nll CiL &
tfJ" ^•f«- Joill

S^_«aillj ?jl->tl ._i5UjjlJ 4jJlt ii£ _ ^ Y

j\i. ojSj jSj LjjLo Jj in i i aU»jJI _ \Y*

(jjjJI (j-ijji'i i nil (j-o Jjjail A mi'ilLt f-^Hi

6jl J « (jjJjl^J liLlAJ < _lf.*VL JJ-» &

ijjj i>> J-"jj ij^^'b t^jl ol—«j1»_j>

.<ajl l . rt . lj oLijj-uuq Sjxj JJ.>a11 <a.l—»JI

^Jij L«S CiLoji»J.I 3 j^j idLiA (j"jJ — ^ Y

jrljjij CltjL-xll » n-T. jiju i^J -> ,jL -y'l^fl

jljial {jj> A la
"
i—

i

!..,» Sjj ioj CjLoj1«-I,I

li*J .Jil ilo «ll oljlj—3 (j
J I'unl (j-jAJI

jjsi^-jj jLoJi i^.131 j^ j m .i a i t _ ^r

(Ji-ljJi Jjc Jj mi II Sj > i
, jJIj S^j uaJI

. ggjU <J—UJI fUiilj oULJJ

<Ljlo .UU'V f^Lpb 4^" <fil^-»l SjLj _ ^ i

jVi <ju> uk-mi ^ <• „ fir. »
f
iiv.i i

. Si U|*| 1.11

JjA_i1 Jal_ji f -J
«" *lj-a-| ? j'.K it _ \

4. jjjll (£jj_aj| ,jaK_cV g-Jjl A i. I I

4jj| An illj i-ujjLillj Ljl in ". »V|j

. ijjjjajlj

_ \Ai _
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.-,1 .,.l...ll ril ul-nVI

Cr-'ioth lz\ - iiM j... .,ic (»L_ .Kill\CJ-^ } v-j v*'

jl ,,.'n
"

...V! «f "I'l « j (j-
1"' * *•' ('l'."i*. ^

. p.UiiJI pl^a.1 ^f\\ J^ja-jJJ

*

J-c 4, jlil J5JI diiLoj Ijla 4 j II r. CifjJ^i

. JU^VI Cili^i. J lillJL^VI

CiliJn ,j^ <iiljlll oULuJi (^^a^AJi -ml _ Y J| ^jjj jJS gjjil ^UiXJl ^Lt A ~
...I _ Y

. Lin <*! (jj^-1 >^ 4 all's ^ JM_^ t> f
1^ 11 * ,,<H J *KII u~' 4i "

f-Linl <_j*a*J (^o ^J-O*' d'«A^JJl ^>-£kxLu

^ll\ CjIjLajJI * a-v tjAjfl-^ ,*itj 4_aJL_m

Jcl& lilliA ^l£ lal iljiill oUL-JI £*>

ftlft J13 LaJSj j
(
jjJ..j..i..JL gull (ji—* y^ *-^

JS.vr. JV.II 4 5K o> • .^1 UK Jc.l i .-..11

, fliiiJI Jji ?,.! .u

tffjjj Lu aLklll (j _riXj o5 i3i!_3jJl ^jc _ V . Jjjjlfl" mil oLulaXa «UjJjJ <iiJjG Jj nj _ 1

i^JUJLIj >_i nillj jbi^ull ^Uu f-^-t iJi

.

r
Uul| ^ L>UJI

t> t-J-^ 1

c
1^' f^ <J1 ^b^V 1 J^-^ _ £

. (Jj^^LJI (£jll J-£ ti^SiS* <^),JJ

. Jlfll ... a «ljc jiJI AjatlJI \4~xA

(J[ <L_oLt Sjj ij-ii £Y>il jkUajJI gl *i->J — ° jlj_tlj «Sjlii nillj <>LiLuJi SjljJ (j£.n ,l _

•ljL^ayU.1 (Jj^a cCj^ tgi,inAAl.l ija J*S>] Jjc . <JjQ nil SjLjijjjjVIj .<OjjljJI rr-»«,'lll

CiLjLuJI Jc|^_3 Qja jjl-c Jj_a.j ...ii mi — V Jl V[ El-i -.i V <" Oj'I p^'H
c
h * " i

. oljLull (j jtj^-* ^^ <l>j^f t-i^^uii ijj-o (jJijJ <tki_uu <i-ojjj i2iL_i_^.jJjjSj

Jj^lkll SjIjJ.1 ciUluJI J_t|>-S SjIjI jJu

. Lj^jil
f.
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